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'srora * 


<ll^ R?*tJt (Real Numbers) 

^f®ro tor totto r®^ stifle i rRtow %r r?rjt wh^im 

£|RMRSR1R TOf® CRE® *tf«fc®R^*rf% i fsR* il4^<p »ic'©, sttflR ^Mlfe.'s 

^i-cdnlc^o 'oi^«i(.*i<i TOkr Rftt®R 'oil^lf»i < p '»iR>c«i«p ru5 i ^ r*tt TO r?RjII'»I'q«p Rf«fc®R 
^jfu %3fiM5?r stc*ns £fT?T ^ ^I^IR <^<1 ^jCR i TO*tR RRt 'srll's 'S ^i'»j^s|<i Rt® «|wi R?RJt 
«R?RJtftf® tort 4Rfi> »ii4WIh <$*\ TORto^i 

*<mR* r?rjr rrto 8i«i«rw stiffa totocR« rrrrr ^rj « W®f%R 

*RI%lTO TOf®R StERR RRRR, Rl R?Rjt R'fRtR TO# torcq Rt<lfi>® rr i *kr 

«fPt Rfi'afaw^pj, TOtro, rp®r, TORN vji3M RtwiR 

to% 1®f% fcjwM sjrr rjer i R*ifro wpi* tokrj r?rjt totoir 

tosUcto ’iMro rc^tot to to i tor ®f?# 4TO*f *t®t%® Mwr 

ftoMfo fTOt® qfTOflR %TO R*% TOfcR RvRflR 2lR®R RRRR i 

TORtfaT^jR (too voK.*n<i <p|^l<p|fef§Rs nhff'iTO'Q ®ulfoFs<p 'oi«P(.*m slwiletw 

TO?^ R?Rjt, Itoir to t^-to r*%to TOf^twr toto TOfroR i %r!rm *i®t%® 
’iPi'©Ri , M < ^<i r?rjr® 2f e n#^*rTO' ■^4 »ittR'to 5 t i frrRtro 
r?rjt rwr f^RRffcRR to sktoh i q toto rf®r r?rjt froor TOto 

(3 toj!r cro Pw<IPi — 

► RP®R R?RjtR <2tFiRRJl>l R5RE® TOR I 

► rP®r r?rer R*rfro ®TOpR toh to TO* TO Mr rsrc® tor i 

► q*ifw toscrr «ifiR«ui>i to® tor i 

► ®11^5 R*tfTO TOM RJMJT TO® TOR 4R? WTO ®Itf3 R*tfRT?F TOM TO® 

tocri 

► ®n^5 R*tfw to?to toirr to?pr ^tor to® tor i 

► ®i%r TOfs iMfro TOM RjtRjt to® Tor i 

► R*ft « fRR«ff ¥1% TOM qjMJt TO® TOR I 

► ®rt^5 q*ifro cTO, tot, ^ * to to® tor to? TOJiwt 5 ® 

WiJtR RRfTO TO® TOR i 


s>R-io c#r 



* 

cfilRfi*uh (Classification of Real Numbers) 


*«MR4 *R«&t (Natural Number): 1,2,3,4,... *HtW ^1® 

*R«Mi 2,3,5,7,... CTpRJ ?R*lJt >*FR 4,6,8,9,... ^$Itf*f CTlfsfr ?R*tJti 

^»tfw i *R*Ut ^rr ^ i cw 6 'Q 35 

*Rp*fciRr >i^vilPl4 I 


(Integer): *HtW « ^ c ttW ^*5 *R*lJtW <J<fcR*iJt ^ ^ i ^fk 

..., -3, -2,-1,0,1,2,3,... 1 


^|RH ^R*tJt (Fractional Number): - C^t *R*mw (*I \*m) ^R*t ^R^5t ^ 

Q 

*RPTC*1 ^5?|R*t ^rr ^I, CT*!fl?T q ^ 0 q ± 11 <?FFT -, -, —, - ^©Jtfw (STRfRFt) 

2 2 3 6 

^*t^lJtl C^tWt (^t«) - i£RT (TO! p < tto ^ 

^ 112 1 ^ ^ 

p > q ^ iQSt^S ^(RH ^®1t I <?FH -, -,-,-,... tff'a «?|R*t 

3455 ^ o o 4 

^ -, -,-,-,... ^fSt^s ^RH i 

Zoo 4 

^Ft ^R^lJt (Rational Number): - 'oiMwm c<p|c»il ^R^ljlt^ "^fFi ^R*Ut ^Tt ^f, ^T*FT p 'Q q 

3^11 5 

t^kR^ «*FR q ^ 0 I <?FFT - = 3, — = 5.5, - = 1.666... ^ ?R*lJtI <?T 

A. Z O 

'SJfFF ^R^lJfc^ ^R*ljt?r ^*tF© %TW3 C«T*ft Tft?T I ^j^R^IJt 'Q 

^fFt ^R^l 


'spgpFt "^R^tJt (irrational Number): CT ^R^tJfa 5 - ^ll4»IW 2W*t Wf 'Jit?! *Tt, (?H(CT p 

q 

'Q q ^ q ^ 0, <7T ^S(^®Ff ^R«&t ^ft ^ l ^ <?\ CTOT 

5 ^F»ttw *R«ftfir Wt ^fFf ^WHJt i (?m a/2 = 1.414213..., 

\/5 

a/ 3 = 1.732..., -y- = 1.118..., ^51# ^®Ff ^R^i C^tOTT ^fFt Tj§fi> 

<j<fcR*IH ^*IFs 2W*i 


i-lPto ^TtR*l ?R*lJf (Decimal Fractional Number): ^fFf ^R^ltf 'Q 'oi^ii ^R^lJtCT 5 

5 10 

fro snm 441 w i cwr, 3 = 3.0, - = 2.5, y = 3.3333..., 

a/ 3 = 1.732..., ^sjlftf Tf*|fr«F ^R-»f I pp'tfw ^r?^ur rfi ^f, 

«KW ^(%l ^T, ' 5 t*lfW ^®1T 1 CT*FT, 

0.52, 3.4152 ^sjlf^ ^f*lfw ^HR>1 | = 1.333..., a/5 = 2.123512367..., 

^5#r ^i%r iHw i ^rRm, ^i%r ¥ilw 


*o$tr 



WJtTT X ' 5 Ts^lJf 


*jFT, 'ftltMfc* ^5 H*lfvj4 ^ RR^DHt* ^ ^ 

122 

4T^^|%r\5R|^PHf^^*t^lt^?ri CWT, — = 1.2323..., 5.1654 ^5#f "5f%T 

^5 Ti*rfw WT <*TO 0.523050056..., 2.12340314... ^s#f ^Rt^S *r*ifw 
WlWi 

<il''s<i ^R*lJt (Real Number): ?R5«T ^spjfRt ^R*|Jt ^«Tf ^?T, 

(?TSR ft CM <il J '®«i ?R*IJT i 

0, ±1, ±2, ±3, • • • ±~, ±^, ±-, • • • 

y/2, \/3, Vb, V7, • • • 1.23, 0.415, 1.3333..., 0.62, 4.120345061... 

*wN<P ^R^ (Positive Number): '^RJ C$IW ^5 ^i<p«i <ihs«i ^R’tylc^ *HTW ^R^lJt ^«il 
1 3 

■^11 <?PR, 2, -, -, y/2, 0.415, 0.62, 4.120345061... ^SJlfW *RtW *R«&T i 

Z Z 

7 R !8 lJt (Negative Number): CSlW c^jl> ^R^ 

CT^R, -2, -|, -y/% -0.415, -0.62, -4.120345061... 


'®i4HI'9|<p 7 R’*Ut (Non-negative Number): *RtW 7 R , *Ut^ 'o| L< IHN < ? ^R*lJf 

W^ifflR.O, 3,1 0.612,1.3, 2.120345... WIW i 
z 

tos to <2jffito*r ertus *ift i 

















8 




i. V3 4 

^PlWT: <*WCT, \/3 = 1.7320508... 

r- \/3 + 4 V3 + 4 + 4 

tjct ^f%, a = - » 2.866 <!R* 6 = « 3.244 

2 3 

^5 a « 6 *R*ltf ^ \/3 WW ^5^4 WW C^> i 

^l?R a *PIT TOlJt >/3 <*RS 4 «*RT »l$, <*R* 6 ^ V5, 4 <iRS 4 «*RT ^ I 
W*fK >/3 < 2.866 < 4 ^ V3 < 3.244 < 4 

a«6CT TOK3T 8R5H ^Jt^^ti 

.-. a « 6 ^ ft?# W^f *WW i 

«fl^r ^spr^ TRsut fstf* wt i 
^m*R*u& CTM « 2Jll^ CTlt^ ^Pl%: 

i. a, 6 <ih®<i ^R*lJt '5^T, (i) a + 6 ^R^ljf «fR^ (n) ab ^Ijt 

$.. a, b ^l 3 ^ ^R'W 3,C«1 (i) a + b = b + a (u) ab = ba 

b. a, b, c ^l 3 ^ ^R^lJt (i) (a +b) + c = a + (b + c) (u) ( ab)c = a(bc ) 

8. a <\\**><\ *R*Ut ^«T, C^«T <ih»<i ?R*lJf 0 'Q 1 <?P«ftE«T 
(i) 0 7 ^ 1, (ii) a + 0 = 0 + a = a <4^ (m) a • 1 = 1 • a = a 

(t. a ^R^lJf ^C®T, (i) a + (—a) = 0 (ii) a ^ 0 ^C«1, a • — = 1 

a 

b. a, b, c ^l 3 ^ ^R’SlJt ^.C«1, a(b + c) = ab + ac 

a, b <ihs<i ^R^lJt a < b a = b a > b 
b t. a, b, c ' 3 Tv' 5 4rt a <b '5^T, a + c < b + c 

&. a, 6, c ^l 3 ^ ^R^lJt <4^ a <b ^T, (i) ac < be ^T*t*T c > 0 ( ii ) ac > be '*T*R c < 0 

2|Fs«al: y/2 4^# ^R*lJt i 

fipJM: \/2 ^R’slJt i 

Tot^T 4W\ ^ *RP*I* ^WlPl+ *R*&t p, q > 1 Sfl^TT CT, y/2 = ? I 

2 2 

^r, 2 = 2q = — |WlW g 

r 9 

v 2 

39 i^® 2q p«9 *<nR+ <m *i?p^r >i4tcwlPi+ ^ 

9 'o 

«<W g > 11 ^ 



*o$1r 


WJtTT 


<t 


2q ^ *ltBr ^1, 2q ± — 

q q 

/.V 20 *- sm ^ ^fk V 2 ± - 
q q 

.\ \/2 *R«&tI □ 

»rw<u: cm* sfatFfa f^ f^lR □ <;ml3 ^t ^?r 1 

"^tW: sfsiM ^ CT, \/3 isMfc 1 

*. W ct, C^tFTt *4Ml44> ^IWBT *|IW 1 CTW 

CTt^fJpwf <£Rsfi> 1 

*whh: ' 5 TC*T <pRi, ^fw :y f® ! *lJt x, X + 1, X + 2, x + 3 1 

^ut wffin Ttiw 1 ctw w®r *n«?it ^nr, 

x(x + l)(x + 2)(x + 3) + 1 
= x(x + 3)(x + l)(x ■(■ 2) + 1 
= (x 2 + 3x)(x 2 + 3x + 2) + 1 
= a(a + 2) + 1 |^Rfa x 2 + 3 x = a *TC^] 

= a 2 + 2a + 1 = (a + l) 2 
= (x 2 + 3x + l) 2 

Tit 1 c«r c^twt srafi> *ih*w«w ^itw 1 ctm 

nHlw ^fR*t (Decimal Fractions) 


2 1 

2t^s <n*®<r ^mwr si^w *rm 1 <jm 2 = 2.0, - = 0.4, - = 

5 3 

0.333... 1 ¥ifw ^unw f^r st^m: ^Shr, ^5 ^ ^ 1 

C^t *1% *Hfw ^Htwr ¥lfw f^J?T fclHfot* ^f%T ?R*lFF 
sftWi CT^R 0.12, 1.023, 7.832, 54.67, ... ^©flfw *|%r *P*rfw i 

^5 ^tfW C^t ^5 ii»rfw ^Htwr Ti*ltw fcHfitM* ^ 

w* «im wr ^ «tn^i cwr, 3.333..., 2.454545..., 

5.12765765... *f*tfw i 




'Jj 

c^twr ^i%r ¥tfw ^mwr ¥tfw f^r ^hP^m ^iwt 
c*m ^ ^t, ^ilw ft*5?r ^ ^r wi%*m 

^t I (m V2 = 1.4142135624 ..., y/7 = 2.6457513111... ^sjlft *f*|fw 
^HtHi 

^mS: ifitu Pf*rfw « *t*rfw ^ ^pit TOBt ^ ^ 

^fiw *R*&f i c^n?rr ^bbt <#<s fafa ^?t ^nr i c^R?rf 

'5?ff?:'C*t3' 'G ^<1C<P ^NR<P tr*|J|?I 2R5H <PSt'» ^tt?^T, <lf W? 11 ® ’’SfFt ^Tv^lJt I 

1.723, 5.2333..., 0.0025, 2.1356124..., 0.01050105 ...mi 0.450123... 
C5lf*lft«Ul>l m i 


— vm w*tto Tf*rfw ^mwr st^M 

i w ^#, «m<p m fei 

n*lR<p W°?*t *tf? c F© ^tc 5 !? 

sit^n c*rc ^ ^ i (FNt m ot, 'ot’iwr 

m$ 3 mm i <113.8333... 

m$ *<tfB ¥lfw i 


<?I ^«T i*lfo<P ^5?|tSX*t i*lfr<P 

<HW^ '0||^'Q Vlft<p m\ ^ i *t*lfw 'sStfvF't <?I W*f 

mm wtfte m?t, ^s w*\ ^if% w*tw mtfts w*\ m\ m \ 

^sn^s ^*itw w°t*t 4^1 t> ^it^s ^c®t, <?r ^sro^? c^Ts^f^ 1^5 

W ^fl^S ^, C^WM 2f«FT 'G C*fa 'OKWfl fm (FTQTIt ^ I <?FH, 

2.555 ...C$ OT^t ^1 2.5 *filt 3.124124124... CV C®T*IT ^f, 3.i24 *filt i 

^mwr *t*i1w 1^ *i?r w <^n?rr «ttwr, 
c^s^jf^ ^»ir ^ c’ftog^afap v% nwi ^ w 

i£)^y <£)<ptfW ^II^C^l, <H^ ftel C’ft 5 T8'*jiR < P ^5'5|tS?*t <1*11 ^?T I C^FFT, 1.3 C’fKo^jR^P 
v5?ft??*r ^ 4.235li2 fef C’fNs 4 ^ I 


6)23(3.833 

18 

50 

48 

20 

18 

20 

18 

2 


$o:>fr 






i. 41*44 


^HtwBr w 2 , 5Wm c^r csftfw ^«#w (^itw) «nwr, ^ ^mr w?p 

«tt <P4C«1, ttoTttW R«l«0 "5^ tt i vgffi c*tCT 1, 2, ..., 9WM 

tt, ^ <\\n<\\* (3^ ^Ijf ^s i «il^Qkt*ta 

w ^ <?i ^r*ijt «itw, «*rt ot c# ^s i 

3 95 

«. — NQ — C^ ii*tfw ^Hlw>r gf^H ^ I 


3 95 

Witt: toftfi — « v5mn?*t — wt*t < # e F® w i 

11 37 


ttt& 'oihw «tt ^>3t stilts. 3 (3 s 1 
R 4 *^ 3, 11 u>«i C*$ ^QTTtt 
'SfflWT 0 'Q ¥tfW 1^5 CT'QTTtt 
^ 3 ^^H?T 0 30 1 

11)30(0.2727 

22 

80 

77 

30 

22 

80 

77 

3 


— = 0.2727... = 0.27 


37)95(2.567567 

74 

210 

185 


250 

222 


280 

259 

210 

185 


250 

222 


280 

259 

21 


95 
'' 37 


= 2.567567... = 2.567 


0.27 <*R* 2.567 
-*if^r^T 

8. 0.3, 0.24, <*tt* 42.34t8 <?F W i 

Witt: 0.3, 0.24, 42.34t8 <?F ttWt WPT i 



\r 




8NW 0.3 = 0.3333... 
0.3 x 10 = 0.333... x 10 = 3.333... 
0.3x 1 = 0.333... x 1 = 0.333... 


toN ^, 0.3 x 10 - 0.3 x 1 = 3 
0.3 x (10 - 1) = 3 
0.3 x 9 = 3 



0.24= 0.24242424... 
0.24 x 100 = 0.242424... x 100 = 24.24242424... 
0.24 x 1 = 0.242424... x 1 = 0.24242424... 


toft 0.24 x 99 = 24 

• • 24 

0-24 = — 
99 


8 _ 

33 


CIW 42.3478 = 42.34787878... 

42.3478 x 10000 = 42.34787878... x 10000 = 423478.78787878... 
42.3478 x 100 = 4234.7878... x 100 = 42.34787878... 


toft TOff, 42.3478 x 9900 = 423478 - 4234 = 419244 

419244 


.-. 42.3478 = 


9900 


34937 287 

-= 42- 

825 825 


1 8 287 

to?l Wtm WltP'It 0.3 = 0.24 = —, 42.3478 = 42— 

3 33 825 

to# CT, 


• ^ tow *mwr top *Rr c*r 'jr# 1 4 <r vstw 

smw tow 

• tow tow top P ct toi> w c*r tor> TfQ 1 
4?t v5fl?T ?to ^ftfS ¥lfw 

• 8 W?r to§m ft^f tom ^ -5^ 4 <r ^5 

1 «w%i ct, ihR«p 'G ctos^tw to$ v5iSc?i stm® 

tom w 1 

• ^it^s i-iPw W\t*f <i'©’j[(.®ii ^5 to 9 ftot '©ki<i wn?r tow 

top *1* w’jM ^ to ^s 3 M pj ^fto tost an*® tomww ®m 





y <\\*&<\ 




• ^rt^ n*ift<p ^ttv 11 ^ ' 3 Tt*iT^ c t «Kt“?( *ito© ?mra ^rtTOt ?? TOft w’jM 

^ft^g^n^w^plT 9 <£|?? 9 t^TO^HtotoF <1? W^c.«il «i‘il^Q w^lt 
*pj i to w TO*tfi>? *r? ^itfs Ww tox*t? ¥ifw to « ctos^^to 
to[ v»to C? TOTIt CTO, OT^R^Bt CTO 9 '0|l^'9l?*f TO tor ?lf% W TOT 9 lf^5 
tojt torn to tot toi¥i i 

to?j: ?>it^ ?*tto toto to to? toto top*t *itos tot to i ^T^rt^^*ifw 

Wv*f ^TO TO*BT I 

^t <t. 5.2345t C^ TOTO TO£*t TO*H TO i 


TOtTO: 


5.23457 = 5.23457457457... 

5.2345t x 100000 = 523457.457457... 
5.23457 x 100 = 523.457457... 


tom TO, 5.23457 x 99900 = 522934 

522934 


.-. 5.23457 = 


99900 


261467 _ 11717 
49950 _ 5 49950 


.-. to? tok*t 5—— 

49950 

TOUT: ¥1% TOfi> TO 9 TOT *i*tto ^KTO 5 sNC? 100000 

(TO 9 TO ^IPT ^pj) TOT TOt W^i *TlfS ^PTO TO TOlto TOP! ^ TO* 

?W TOT ^TTfS Ww TOK*fe* 100 (TO 9 TO TO ^pJ) TOT t'tTOT W TO 
ttrom (TO 9 tTOr tom tot« i tornwm TOto 9 ^«to&r TOjto 9 

to *r*ito TORero 'TO?' (iooooo -1000) = 99900 *p 1 $ro to*? 99900 tor 
«m to tofa toto tow mrot c*mi 

*r*tfw TOfim TOmm tor: 

tofa tokp*i? to = tos n*il»i<p w°t*r? into tot to tor £im» ^j^ftoir to^toi^s 
to tot 9 rf^® ^ptojr? tormro 1 

tofa TOKPt? TO = i*lto R**j? TO ^5 ^Rt*T TO W^C«Tt TO (9) 

to° 'oiii^'Q TOt*r wtM top w’jM to ( 0 ) tot 9 i1^© ?[zM 1 

to? $HTOto?ro® «a tor top# TOm to to^ tororo 9 toto topi 
*# c P 5 TOT?jmi 


?#-*, 5 lto'- cS^T-io <3Slf®r 



vBhK-jH b. 45.2346 <?F RRR't ^ i 


?RRR: 45.2346 = 


452346 - 452 


kuk 45 


1172 

4995 


9990 


451894 

9990 


225947 _ 1172 

4995 _45 4995 


S. 32.&7CVRt^*1|fe5rt 


?RttR: 32.567 = 
WT 32 


32567 - 32 


21 

37 


999 


32535 

999 


3615 

nr 


1205 21 

-= 32— 

37 37 


^|5f: 0.4i, 3.04623, 0.0i2 «flW 3.3124 CV *Wfc*r T$*ti*5* i 


^5 « 'spUj-T ^5 R*|fw Tgflfstt 

^ Rt ^stfw ^8 ^RtfS « ^3 &S* 

J1^-1 '0||^Q n"lf»l<P I 4G1St<P 'OM‘^-1 ^t^3 n-lft*? I <?RR 

12.45 « 6.32; 9.453 « 125.897 ^ ^5 R*lfw i ^IRR, 0.3456 « 7.45789; 
6.435t « 2.89345 i 

T5PPj*r ^r*tfw ■'wik«i*lwic4 ?#f ^kc-t *iRn^h 

CTtCTt ¥ifw ^mwi* ^Tf3 r*i1w ^mwi* 

^tPBT C^RT *lf^F5R Rti CWT 6.4537 = 6.453737 = 6.453t$ = 6.4537371 4*IKR 
£lWWfi>3 <£&$ TBOfS R*tfw ^StW 6.45373737 ...,<?# <£Fpfi> ^1%! R*lfap \ 4$ 
^3 R*tfW RWIiR <R*lt RtlR 2fa®FFlT> Wl I 


6.453737 
6.45373t = 


6.4537 = 


64537 - 645 


9900 

6453737 - 645 6453092 


999900 999900 

6453737 - 64537 _ 6389200 

990000 “ 990000 


63892 

9900 

63892 

9900 

63892 

9900 


^If3 ¥lfw ‘ ! # e r® ^ TOT <R ^SRtfS TO*l?r 

<Rf*t, £)osj<pfi> WvC*R '0|*ll^'Q ^r?'C*R ^ Wv*^ ^5Rl^3 iQZFtt 

'sucw* R? , «UR ^RR «poc'© Rfoq ' 3 Tv^tJT?T ^5f|^3 ®T7It.$. W, 

dtwfl? R*rfw ^ Wf w <F3ff© i 




*o*tr 


WJtTT ' 5 Ts^lJf 




V. 5.6, 7.345, « 10.78423 *Pj*t ^3 *?*tfw ^tPt <#«1^ <p?r i 

*Rt*lR: 5.6, 7.345, « 10.78423 ^3 «?W *Rtf3 TO *R«OT ?*tlW 

0, 1 « 2 i 10.78423 «W TOfB >MU>0il «Pt <*R* <fl 2 i 

^ ^3 ¥1% 2$uwffi Ti*ltw ^Rlf3 

?R*|JT 2 TOSS -^i 5.6, 7.345 , vq 10.78423 *r*tfw TOP* ^3 TOlB R?*&t 
^«Wsr 1, 2 « 3 I 1, 2 « 3 iRT ^.Rt.^^rt 6 I ^ ^TT^5 *t*lfw W?*t ^ 

£lcs)<pfi> i*lfa<p ^5 ^rsx*R ^Ijt 6 <pscs ^ i ^53R 5.6 = 5.66666666, 

7.345 = 7.34545454 « 10.78423 = 10.784234231 Rift ^3 W?*fR^ 
^ 5.66666666, 7.34545454 « 10.78423423 

^ ( l fc. 1.7643, 3.24, « 2.78346 <?F Riff ^Tf3 R*tfw ^HtWf *tf% e tia <F?T i 

R^lttlR: 1.7643 «fl 'fllHlffl TO RRP» R*tfw f^ft RESET 4# TO, 4RKR ^3 TO <R$ i 
3.24 «fl ^5Rtf3 TO»ET R*Rjt 0 4R* ^3 TOJf 2, 2.78346 4 TOfB 

TO*Et W TOJt 2 <*ER ^5ftf3 TO»Er TO R?Rjt 3 i 4RHR ^R1^3 WfiT TO TOJt 
r<ki>«i c#t ^it 4 <*ra* tojT 2 « 3 «w r.rT.$. TO 61 eicwIU 

R“tfw W^tRR^5Rff3 'STOR W R?Rfi4 

.-. 1.7643 = 1.7643000000, 3.24 = 3.2424242424 « 2.78346 = 2.7834634634 
%^^fr^3^t*lfw sTOR^S 1.7643000000, 3.2424242424 « 2.7834634634 

■sp^J: R%r R*rfw Rift R*tfw W3?*t Rf^a RRR iSRJ RRfw fagsr 

TORT R<r W5T% R*RJ^ ^pj Rta RCsj^HJ ¥1% sffTOR R*tfw l^gR 
RG33 smI^Q '5|'^ R^Rjt RRR <P5)I ^.MCRI S|M 's>ll^'8 Vj«j|j(<p «?fT°E*fR TO 2lcsj<pfi> 1*lI»i<P 

^Htwi R*tiw f^ft reset 'SRtfs w R*Rit ^ <«ro ^3 R*Rjf rrr <rji 

'WRERt <iml4 TOi ^5Rt^3 TOlST <1? CT C^tCTt W C«l^ ’JJ ^ ^3 wr 
OT'QTIf I 

■^IW: 3.467, 2.01243 ^ 7.5256 «?jm ^ i 


^b cqtn « 

^SltfS ¥tfe ^HtWlB CTW ^t fem ^^S ^Tf3 ¥lfw ^ItfB 

¥tfw«?|K^ <> lR<]'s«i <pscs ^ i 'S'?T <, R ^f%T i-lft'P WvC*R Phjc»i Rc?iH ^ocs 
i 7j%i vt-jf»i<p \q 'Sff^S ¥1% 'sftR^^C 5 ^ (?IR RwK <P^cs ^lt^5 *r*tfw 
W^^cqlc^ ^*f ^s?R ^TSR S|csj<pfi> ^ WvC*R si*il^'Q ^T5X*R ^5f^s ^ 

Tj^r T¥*l1w sKTvC*R ^llw W 'Q 'SRJRJ ^T^3 ^llW '5?|tSI*R '5Rl^3 

w >Hct>cij ct ?R*tjt (?[ Wf i 'srm 

^riR«c») stt^ «T.^t.^. (ii?r trh ^ p^tfw cto ^rsi*t?r 






i ?tto n*lR<p ^5?tT«r , W tow ww tow ‘pst's 

I i£p»tW 2fW5 Wffl^lW W ItoM<P«1 £t^5 <.<|M«P«1 W toN<P«1 '5W *Tf I 2t^5 WW^T 

W ftoM<P«i <?W THUS -^r Wolffs '5W CT ji^-I^vs ^Wto WW ^t tolW <p*t«i 

3c'sj<pfi> >r*lto T5 H^S WW W tolc’t ^ 

w «itw, 'st sit^s ww^ ^t toiwww ^5 TO*i?r >too*w wsr ww ctw 
w ww* torn g |^5 ww*m w tohnw *itwi to* «m«w *r 

toH<p«i *w i 


■sps^j: 


i. Ww ^uiwi* ww^ft *t towers 'sn^g Ww ** i <ift ww^ft 
*t fimWwi v °i r il^'9 W*t '5ft^5 *r*lto «*R*WWW *WJ toft*W ^rt^S Wltov 
^5 Tp'lfw W?*tto ^Wl^3 W ^vm WI *W «*W W ^8 ^f*lfw 

W°*WWW 7 T? , *lJt? «TWt. 3 (. <4* ?T?*lW> ^3 *WI ?lto ■'Hto 

W*r SI1WT 8lCteJ4fl> ^3 Ti*ltw «?w? ^RI^S ^WRT *W 

1“lto ^5?tT5K*l?r 1*lR<P <ft3?T'5|^S7R*|Jt 'Q '0|«l3ll3 'Oll^'Q Ti*lfW 'S*|I*X*I<! «lll^'Q 
^5R?*t* W ?R*&t?r TOff >MCbC^ ^5 OT ?R*&t W l 


*. ¥ifw w?*wwtwj wj ^mwr tow ctn^ft w 

toM*FI ^ WM*FI *t toM*MC4 M‘lto ^Htwr *lto^ TO3TS 

WW *T tow ***t *WI w 4 *lwtos WW *t tow wf*t W *TWW i 


io. 3.89, 2.178 « 5.89t98 WW *** i 


^WWW: 4*ITW ^WlfS ^TCPRr ^ttt ^2^ ^RPlB ^ 2, 2 « 3 ^ 

®r.w.t[. 61 si«iwtofl>^sWww^iwi 

3.89 = 3.89898989 

2.178 = 2.17878787 
5.89t98 =5.89798798 

11.97576574 [8 + 8 + 7 + 2 = 25, <*WlCT 2 2 

+2 25 ^ 2 (?1W W<| 

11.97576576 

to^T CWR 11.97576576 W 11.97576 


"sp^J: ^ CTWWT 576576*^^*11 f^C^T 576 W ^8 W ^IPRT CTtCTt 
’ttosJT^?! Wi 

Js 

O 
*Y 


^Wtor <?itc«w wr c^wwm « «wt& ^ tow wr W: 



*o$1r 


WJtTT 




3.89 = 3.89898989|89 

2.178 = 2.17878787|87 

5.89798 = 5.89798798|79 
11.97576576|55 
Wt <?*m W ^9 

^OT6Ht«*RW*CT1*fW 
C^tm v»|t«is 'okws c<ih1<p«i 2 (flTOT 1 *Tt'5t <ik»is 'okws OTM 3 . 0 * 113 . i 

*lt\5t c^ft^ vsjIcI'S «|wpfi> ^ 'aiwpfr I ^ 

t£]^y i 

tt. 8.9478, 2.346 « 4.7i CTW ^ i 

?WNW: W?*tolW *Pff ^^5 ^TffS Wt 3 ^TC«F<T ^ Wf ^ 3 

'S 2 <SRT ®T7Tt.$. 6 'oiowp^ I <5^t?T w°*f^«ll(.<f CTW ^?lt I 

8.9478 = 8.947847847 

2.346 = 2.346000000 

4.7i = 4.717i71717 

16.011019564 [8 + 0 + 1 + 1 = 10, <iWlCT 1 1 

+1 iWCT 10 tfRT 1 CTW W5] 

16.011019565 
tofa CTW*»T 16.0110195651 


TO: CTW^?r:^) 2.09t 'Q 5.12768 1.345, 0.31576 « 8.05678 


>3. 8.243 C«t^ 5.24673 toW ^ i 

?WWH: ^RffS ^TCPfir W TOBT 2 ^sX*t?T W*F ^2*83 

<*rt w.W»t 61 dW=r Ww *wW w tow ^cw i 

8.243 = 8.24343434 

5.24673 = 5.24673673 

2.99669761 [3 C«fcV 6 toW 1 to 

-1 

2.99669760 

tofc toM*M 2.996697601 

■sp®^: C’fWstlto to (?WTCT U (7WTCT tom TOUT tol«tl *W»&t ^jW *T4 

w *i4vbifm csRtf l 

<qv<u: ^51^ CSlW 1 C^*T Rciil’t <Ml ^ '®t ''5t*lJ Pict> '»i*i)'olc<i Rc^il^t 




>8 




8.243 = 8.24343434134 

5.24673 =5.24673673|67 
2.99669760|67 

tew teTO*T 2.99669760|671 4TO i$T> teM*H$ ^ i 

24.45645 <?TO 16.43t teW W i 

24.45645 = 24.45645 
16.437 = 16.43743 

8.01902 [6 CTO 7 teW TO?T 1 te TO] 

-1 

8.0190i 

tew teM*M 8.0190i 

W C^TO 1 c<p»i R«iW <P3l wMhWi et'U «i*u'®Im RmiW 

"TO^ (FfTOtTOti 

24.45645 = 24.45645|64 

16.437 = 16.43743|74 

8.01901|90 

TO: teW^FWTO) 13.12784 CTO 10.418 *0 23.0394 CTO 9.12645 


«w« TO 

^fl^3 Ti*lfw ^HWWjOTtW TOTO TOTO < # e Fs TO *pf Wt« TO TO*ft TO 2ft”® 

TOPlte Pf*ffw «tPt 2tTO ^5 wite wwiwiw Wt 

?T%T Ww W*t « ^3 «?w? TOJ tt*t W TO TO^S TO 4 tot WRTO 

TO i TO TOIW CTO TOT « TOFF ^ItfS ¥lfw TOH TO, ^5TO ^3 
1-lfo^ «?(t\*t TOT fro TO 9 !?' TOf <4^ ^W i 

^rw i8. 4.3 <?F 5.7 TO ^W 1 


^WWW: 


4.3 = 


43-4 


5.7 = 


9 

57-5 

9 


39 _ 13 
9 _ 3 
_ 52 
“ ¥ 


• • 13 52 676 • • 

.-. 4.3 x 5.7 = — x — = — = 25.037 
3 9 27 


tew t'Wsf 25.03t 


*o)1r 






i. 41*44 


Xt. 0.28 <?F 42.i8 ^ 1 




0.28 = 


28-2 26 13 


42.18 = 


90 90 45 

4218 - 42 _ 4176 _ 464 
99 “ ~99~ “ TT 


n ■ .. 13 464 6032 ift .. 

0.28 x 42.18 = — x —— = —— = 12.185 

45 11 495 


12.185 

fctHiN Zb. 2.5 x 4.35 x 1.234 W? 




25 5 

2.5 = — = - 
10 2 


4.35 = 


435 - 43 392 


1.234 = 


90 90 

1234 - 12 _ 1222 _ 611 
990 “ ‘990’ “ 495 


.. 5 392 611 119756 

.-. 2.5 x 4.35 x 1.234 = - x — x — = ——- = 13.440628, 

2 90 495 8910 

13.440628 (elftr) 

1.13 <?F 2.6 ^ 1 *) 0.2 x l.i2 x 0.08i = W? 

7.32 C* 0.27 


*rnr: 


7.32 = 


732 - 7 725 


0.27 = 


99 99 

27 - 2 _ 25 _ 5 
90 “ 90 “ 18 


• • • 725 5 725 18 290 .. 

7.32 4 - 0.27 = — -b — = — x — = — = 26.36 

99 18 99 5 11 


26.36 




ib-. 2.2718 (& 1.9i2^mt^W^ i 


^TSTNt^T: 


„ • • 22718-2 22716 

2.2718 =-=- 

9999 9999 


1.9i2 


1912 - 19 
990 


1893 

~990~ 




.-. 2.2718 1.9i2 = 


22716 . 1893 
9999 ^~990~ 


22716 990 120 . ■ 

9999 1893 101 


l.i88i 

ifc. 9.45 (& 2.863 W\ ^ i 




9.45 = 


945 

100 


2.863 


2863 - 28 
990 


2835 

~990~ 


.-. 9.45 ^ 2.863 


945 . 2835 
100 ^~990~ 


945 990 

100 X 2835 


189 x 99 _ 33 
2 x 2835 “ 10 


vst^rjpwf 3.3 

■sps^j: ^3 *r*tfw ^3 SC5 *HC?Ti 


^tSf: ^F) 0.6 C$ 0.9TOtW^**i *t) 0.732 <?F 0.02t ^ i 


\0|(.*1<P 1*lfo<P ^IW* C*fa C*T^, 'SIMM 

«m<im ^n?r % *r»tfw m*it ^ i cwr, 

5.134248513942301... '*)¥& ^T%ST *t*ifw ^SftK*t i 2 <*RT ^fT *r*tfw 


*o*1r 






1 ) 2 ( 1.4142135... 

1_ 

24 ) 100 
96 

281 ) 400 

281 

2824 ) 11900 
11296 

28282 ) 60400 

56564 

282841 ) 383600 

282841 

2828423 ) 10075900 
8485269 

28284265 ) 159063100 
141421325 
17641775 

StfiRT 'oi*rs^h <#<© '5»I^3 C*R R5R R i y/2 = 1.4142135... 

R*tfw i 

Wft Rtfw **IR -sir <£m Wft Rtfw **IR ^5|pR RR 

R'tfw W??*R R?T (RRRt Rf*P$ *f*rfw *4R *R% R*T <?RRR (RRRfifpnfc 
**tR *R% RPR Rs? <RRR3t ^tf^Ri <RSR 5.4325893... 4R RRRtfRF 
RfR <#<© RR RR 5.4325 5.4325893... 4R RR R'rfw **TR <#<s RR 

3.<R 5.43261 '©M 4RR R*tfsiR RR 1 ® RR <£R° ^ R'llw *l*r® '®ih^ RR 
i ^f%T i-|R<p W°t*t x Q ^'SflR RPR "SIR <R^ RR RR i 

»r«<u: R5 R*tftR *RR < R*'® R*T C4?T RRU5 RR, '©'® RtfsjR ^IR < R*'® (R RR R<PC<1 
CR pi'4(,vs RR R3T i RR R5 R*lfw *RR *R% RfRR RR (RR apse's RR, ^R 

*RR©t > s|hfDc,'s 5,6,7,8 Rt 9 RR, '©w C*R ^RtRfiR «iws RtER 1 CRffl < P3C V ® $,C<11 R»*^ 
RfR 0,1,2,3 Rt 4 RR W C*R ^RRtljR (RSR % C^R^ RtRtR, VrfRF^RR 

*|R% RR’ i£|RS VtlW *RtR RW RRR 'SIR’ <£IR5^ l Ra R*tfw *RR *tW (RR RRff© RRt 
RR, R“tfRR f^jR *R ^R C5CRG 1 *R1R <Rf*t R*tfRR ^RK*t (RR RR£5 RR i 

wnklH ^O. 13 <£|R R?fcjR (RR RR <4R? f%R R*lfw *R|R *1W RPR RR CRR I 


RSft-'S, <t>R-io (Sift 



ib- 




RRRR: 


3 ) 13 ( 3.605551... 
9 

66 ) 400 
396 

7205 ) 40000 
36025 

72105 ) 397500 
360525 

721105 ) 3697500 
3605525 

7211101 ) 9197500 

7211101 
1986399 


3.605551 ^ f^TR*lfw*RR RW^RRRRR 3.6061 
4.4623845... **RT 1,2,3,4 « 5 R*tfw*RR RWRR « RR W? 


RRRR: 4.4623845... 

RWRR 4.4 4R? ^ Pf*|fw *RR #5^HR5? RR 4.5 
Tj^ **IR *rt*C RR 4.46 4R* ^ ¥lfw *RR RW RR 4.46 
I^R n*ii»(<p *RR R*fas RR 4.462 4RS 1%R i*lfo<p **IR R*fao ^sitRR RR 4.462 
m R*lfw *RR R*fta RR 4.4623 4R? m ir*tfw *RR R*fta ^fRRRR 4.4624 
<# R*tfw ?RR R*N -SIR 4.462238 <*TO % R*tfw *RR R*N ^tRR RR 4.46238 


RsM: 29 4R R*fc3R RR?I RR 'Q R*%,«n ^ R*lfRR *RR RR% RR 'G RR tRR i 


i. Rt5R CRRfi> ^RRPf R?Rfl? i — i — 

R) 0.3 R) \/-jr *0 \ - t % R) 4= 

V 9 V 27 V3 

*. a, b, c, d RfRR R?Rjt Rt5R CRRfi> R*Rjt? 

R) abed R) aft + cd R) abed +1 R) abed — 1 


*o$tr 




*o*tr 






1 CSfiTF 10 *tW OTtto 7RS|tf RS?#? 

RJ) 3 «t) 4 n) 5 ’?) 6 

8 . CTfiffr ' 3 R 55 T C#? 

*) {...,-4, -2, 0, 2, 4,...} <t) {...,-2, -1, 0, 1, 2,...} 

«) {.-.,-3, -10, 1, 3,...} *0 {0, 12, 3, 4} 

4. 

(z) RC'Stlvb *RS|tfsl <T< <£R# tolW ?RS|JtI 
(a) c'srns ^sut^ t *r? osftv5 ^s&t i 
(Hi) til'SR ?RS|jfa TOBT i 

to?T<R*#?lto? 

?*) i 'Q ii *0 z 'S zzz *t) zz 'Q in ^1) z, zz 'S zzz 

Vb. tol> *lMto *R«dfir to? ?Rs|jt ^RT tow 

R0 5 ^) 6 «t) 7 ?) 11 

«i. csffis ^rs&i ^ to?' tons ?Rs|jt? 

?0 a 2 *0 6 2 *t) a 2 +1 ?) 6 2 + 2 

V. a'Q b a 2 + 6 2 4? *Tfc4 to? C^FR# «W 4?*fi> 

*U^f ?Rs&r '35?? 

?0 —ab sf) ab *t) 2ab ?) ab 


io. 

io. 

> 8 . 


2 W«t?^(?r, x/5 ^) \/7 «t) \/io 

0.31 <*R* 0.12 ««RT TOff ^»W ?Rs|jt tol ?*? i 

si) -^= 4?* 72 4? tot ^ 4?fi> ^fv^Uf tor ?*? i 

v 2 

?0 »^pi, c?cartons^toH?<4?sfttons^Rs&h 

si) sraw ?? c?, c^rns 7r?sum 8 C 5 #) ?t?t tow i 

Ti*lto WC*I 2 t?W ?*?: 

*> s * n o 4 *> 4 


?fi*m wtfwt eftM ?*?: 

?0 0.2 S() 0.35 «t) 0.13 ?) 3.78 «) 6.2309 

?Pft Ti*lto «W 2 tW*f ?*?: 

?0 2.23, 5.235 
«t) 5.7, 8.34, 6.245 


st) 7.26, 4.237 
?) 12.32, 2.19, 4.3256 








*tPiv 

id. 

CTffl ^RT: 






^) 0.45 + 0.134 

*0 2.05 + 8.04 + 7.018 ’t) 

0.006 + 0.92 + 0.i34 

ifc. 

tofW: 

^) 3.4-2.13 


*0 

5.i2 - 3.45 



«t) 8.49-5.356 



19.345 - 13.2349 

i<*. 

^t^T: 

^) 0.3 x 0.6 

*0 2.4 x 0.8i 

*0 

0.62 x 0.3 

^) 42.i8x0.28 

ibr. 

®W^?T: 

^) 0.3+ 0.6 

*0 0.35 + 1.7 

*0 

2.37 + 0.45 

^) l.i85 + 0.24 

ifc. 

<*FR {^T R*tfw 

"SIH C«T*(: 


^) 12 

*0 0.25 

•CO 

1 — 1 

^) 5.1302 

*o. 

ftrn C^H ^T^^UT^rr <*RR C®H ^R^UTt^ ^nfRr t®W: 

* 4 


^) 0.4 

«) 

*0 

Vn 


Vs 

V7 


*) 


y/27 

V^I 




®t) 5.639 




n = 2x — 1, x G N i Walt'S CT, n 2 C® 8 O^ffS) 'St’t ^c«i slfawwi 1 


\/5 'Q 4 <il^<i ^R*lJt I 

^) 'SfRf « C^|5# ®PfPi ^RT i 

«t) V5 « 4 ^ TOG $R> ^ur Mr ^RT i 

*0 grow ^rt ct, Vs ®nfiw *rc«w i 


^s. ^ra®r 

^) (0.3 x 0.83) + (0.5 x o.i) + 0.35 + 0.08 

*0 [(6.27 x 0.5)+ {(0.5 x 0.75) x 8.36}] + {(0.25 x 0.1) x (0.75 x 21.3) x 0.5} 


*0$br 



*o$1r 




<?ri> \g TFt§*t»T (Set and Function) 

<?H> '»iM(.n<i CWT: OTT>, •^I'»|R«p ^ , *01?r C^, ^fFt ?R*lJt3' $vsj|ft I 

ftTO (TR^r ^ TO 5 ? I *5f®( ^5jt% (ib-8<t - 

*mHT #IJf TO 1 ?1^f%? CTtfa m *\t 

^ TO^T «iW ^ (?$ ^ TO ’It^o i 4^ ^f*TO (TitS?? ^ c tT w)? TO 

’llfifcxp 'S f5C3?T 'SJt^OCSf ' 5 T 5 PUt mm •>H<.<P ^1>0<P *(t?' e tf (TfQTIt ^.(,<11 

4 ^*m CTO 1*W%t — 

► 'S ^TOt5<r « TOtf TO TO3J sm <WT l 

► &>ii5 2j<MC**1<| *t**rf% <p^c,'s *II<im i 

► cti> *m\ *fro ^ vs <TO<r ■pffs^j f^*n ^ros *rmc<r i 

► <?TO>? 'Q C^T <P*H.'© *I1TO1 

► *1% <?$ ^«l)tTO^s <fRt ^ « far <???$<? *# (^ *ttTOi 

► 3TOtF5 'Q <Ftt^% «fl«f ^jNjt *ITO I 

► ^fi^t « oeHfBww *titoj c^ siQnifir m w »hto ^ 

TOM TO WUt TO^® *ttro I 

► vm 'Q -Jpk^ TOit < P^(.'® 'Q *!&•? <P<H.'© *II<IW I 

► CTOR 'Q C?8? ■#) 'TOJt spot's *ttTOl 

► ■*Fkro?r em& «c?re? fa# *ito i 

► 'SFtsTO?' <?T#3I V3|wp*i <p<ic.'s *tTTO i 


OT? (Set) 

<lh©<l fast Wlvon ^-■ y f\'33|[ij'® ^t ^RSl^/P Wl> <1(.«1 I (.*1*1 *1, *i < ?*( Jp t*f 5 ? CXtf# 

TOtt, ^°C3fa 'S *lfaa 1#C?f Fs^HJ *ifa i 2f«Ts( Rcstlv® ■*qMfa<p 7 T? , «1M (7i§, 

< l e f5T? , «um <?$, ^°<m ^wif^ i <?to n a'-Um* ^s 

A,B,C,... X, Y, Z 2tTO ^t ^?T i 







CTO, 2,4,6 %% <?lfr A = {2,4,6} 

<?rcfa ^5 ^t WIJW Pldfcr (element) ^ ^ i CW, B = (a, b} ^t, 

B CTdfcT fc*W*f|5T a b; ^ 6 i 

.-.a e B *tv5t^5a,B^(a belongs to 5) 

beB ^ b,B «flRT WIJ (6 belongs to £) 

%*IGRT B C^lCi3 c C»^ i 

;.c^B c, B ' 3 R 3 U *RI (c does not belong to B) i 


(Tit TOt*l<r*N% 


c^i>c<p ^ *f^fooa st^M ^?Tf i W: *t**rf^ (Roster Method Tabular 

Method) 'Q <?n> ’tfo*1**^ (Set Builder Method) i 


^tfspPl 4 *MTO (Tltfo TOT JjRfJWJ'elM ^3T*t TO faffo {} 

^ <TOfw sltTOt <iml« "TO ®iMil 

^T^?n CW,i = {a,ft}, B = {2,4,6}, C = {fTO, %IT, , $5t} ^5#M 


w5 7 ii*i 


4 



TO ^ 


T5RJ *TO TO5 i CW: ,4 = {a : X *«Mf4* %®ft^ }, B = {x : x 

TO CS|% TO #R f*Wft} i 4TO, Y TO’ *TCflW*t ‘TO’ (such 

that) i C*IC 3 X 5 > 4 ^fie'® c^ci)^ fa J Tf?C e t?' ''5RJ "“T® f^TR (Rule) C'T'GHf 

sltc^, 4 'SRJ <4 *P*ifts(.<p Rule Method 'Q ^«TT 1 


*. A = {7,14,21,28} CTfcflfc* ’tfo *NTO TOt W i 


TOIWT: ,4 Pld&r 7,14,21,281 

4TO, slC^lfe 7 TOt %tW, ^fK 7 4*T tf®tW 28 4<T ^5 ^ i 

.'. A = {x : x, 7 <*f?T 0 < x < 28} 

B = {x : x, 28 iRT ^<#W} t>|l3lDw '®lfa<M *N%ff© TO*t ^RTI 


TOR: 4TO, 28 = 1x 28 = 2x 14 = 4x7 
.-. 28 4<T 1,2,4,7,14,28 

B = {1,2,4,7,14,28} 

«. C = {x:x *HTW <3«fa?*lJt ^ X 2 < 18} C*|lSfl»» '®lPl<M *N%C® TO*t 

i 


TOrr*r^T: *ntw 1,2,3,4,5,... 











x = l ’5PT, x 2 = l 2 = 1; a; = 2 ^T, a; 2 = 2 2 = 4 

x = 3 W, x 2 = 3 2 = 9; x = 4 Wl, x 2 = 4 2 = 16 

x = 5 *PI, x 2 = 5 2 = 25 ; 18 C5EI ^51 

.-. ’T^ICS sl^It’U 1,2,3 «*R* 4 

CTfr C = {1,2,3,4} 

^) C = {-9, -6, -3,3,6,9} M&1&C4 C# ^ 2t^M ^ i 

*) B = {y : y t/ 3 < 18} MfcflJttf 


w# (Finite Set) 

CT ’HRt f^*iR 4 f <P?il ^IR, '©lc<p CT1> <ic«i i (RSR, D = 

{®,y,*}, F = {3,6,9,..., 60}, F — {x : x dlft* *R«Bt W30<i< 70} ^©Jtft 
^%T <?li> i D <?TO> 3 fi>, F <?TOj 20 fi> F <?TO> 9 fi> ^*fRR i 

CTT> (Infinite Set) 

<R (TTCfo t5*tRR 5 t c H C*R ^ RT, ^5tW ^l%T RtfR i C*RR, A = 
{x : x RtSrl^ *1MR4 *R«lJt}, *<MR* TO&fiT <71^ TV = {1,2,3,4,...}, 

Z = {...,-3,-2,-1,0,1,2,3...}, TJJWTO&BT ctf Q = || : a « 6 

6 ± o|, TOftfiT CRT* R ^vsjlfit CRT* | 

Snk<H 8. cr^ ct, rrs*t ^mtfw cr§ crS i 

RRfttR: •N|'4)|R<f TO&t* CR^ TV = {1,2,3,4,5,6,7,8,...} 

TV CTfc CRT?? Rc'StlVb *1MR4 TOlJtR^to CR^ ,4 = {1,3,5,7,...} 

TV CRl* <RC^ C^ffiS *<iMR<p TOblR^?. fRCS R^s CRl* B = {2,4,6,8,...} 

TV CRl* C«fcV 3 *^RT RftrsRSR^S* CRfc C = {3,6,9,12,...} i 

<4RtCR, TV CRT* CRCR> 9 lt^s TgRC^? T^RRR RvRJt RRRt Ir^RR <P3l RtR Rf i 

Wf A, B, C ^%T CRT* i 


.-. tv ^(%r cr$ i 






*8 




'Q 1?*f? <po: 

*) {3,5,7} 

<0 {1,2,2 2 ,... 2 10 } 

*0 {3,3 2 ,3 3 ,...} 

?) {x:x *i$KW ^ « < 4} 

®) {- : p 'G q *t?**l? *4?° q > 1} 

?) {y : y € N 4?^ y 2 < 100 < y 3 } 


C 5 ^ (Empty Set) 

C? wcS* C^Tt <?$ ^K?P ?fot <?H> ?t®T i ?fot wUw 0 ?t?t ?*?t ^? i 

C?5R: rPi {% £ N : 10 < x < 11}. {x G N : x 

C?)to 4?? 23 < a; < 29} ^®#h 

c««ito (Venn-Diagram) 

W\ C5? (iv«8-i^v!>) (7TC&? ?stff?f? to? £f^H ?5GHi «fR^s RmmI^T 

CT&tjFifc* 5iwi to? ^>iN»lw«i 'Sdlftto to cw ^iw, ^ la^er 

<u<irIs <psl ?? i W? C'ocm^ «iNlyilwi to^to C5? to »ilcw *lRito i 

(Subset) 

A — {o, b} 4<pf5 C?T> i ^ (7TO>? {a, 6}, {a}, {6} •‘Psl 

?T? i '©IMM, C<Plwl ^hh •? 1?E? 0 C?l> ^? ?l? i ?f^5 {a, 6}, {a}, {6}, 

0 2ic'®J < pfi> A W(.ih tot 3 # I ^5?t? wlwl <?# C?W W^Tf C 3 #?s?f ?t?, ^W? 
4ra*fi> w5w <*f (.^iciJo toft 3 # ?®lt ?? i tolt?#? to* c i to B C 3 # A 4? tolt 3 # ^? 
^©C? B C A C^^lt i B, A 4? tott 3 # ^^t?! B is a subset of A i tolC3? tott 3 #^^ 
WQ {a, b} C 3 # A 4? 5* i StffSFl# C 3 # to? tott 3 # I ^l?l?, WWlWl C 3 # <*K?F 0 
<?# tor ?*?t ?t? i.-. 0 mc4Imi c?#? tot 3 # i 

to P = {1,2,3} 4?? Q = {2,3}, R = {1,3} P, Q R 2lff5Jt?F P <5? 
tolt 3 # l tote PCP, QCP<£FRRCP\ 

tot*# (Proper Subset) 

t<plt*il t 3 # c?t^ ’ito tot?#? 'src s tr c? toft 3 #^^? tot?t? s^rs <trS? ^■ 5 H?f? 
?? , *lJt ?5? ^w^c<P file's ^c.^ti> <ic®i i C?SR, A = {3,4,5,6} <*1?? B = {3,5} 


*o*1r 






CTT> « 


^ C 3 # l 4*IKR, $*fRR ,4 OTlfr RhrH IW B (Rtfo A (FTC&R 

^rrr r? 1 ^ <rw ^r i 

.-. 5, .4 <4R £|^© ^*|ER> 4R? B C A RfCR St^W RRt ^ l 

^KRS&R Q « R £fc5JW P <*R $*KRft I -#Fr Pi5^0 CWIM 

CRtiR £t^5 i 

wil^H <t. P = {x, y, z} <*RT ^Rc^^tT Rr*f 4R5 CR^^Tt £t^5 ^Iww <iRIr 
RR I 

RRRR: (RQRt *m, P = {x, y , 2 } 

P 4R fc*lc.Ri>R*p {x, 2 /, 4, {x, y}, {x, z}, {y, z}, {a;}, {y}, {z}, 0 1 

P <i)<J £|fv© {x, y}, {x, z}, {y, z}, {x}, {y}, {z}, 0 1 

(7FR CRS&R $*|RR RRjf n CR$R $*KRtS?r RRjT 2 n <W 2l^s $*fcRE&R 

RRjt 2 n - 1 1 

OTflR »W'al (Equivalent Set) 

tgRRR RpT, <RT> •3$.fi><.<P RRR RRT 1 (RRR: A = {3,5,7} 4R? 
B = {5,3,3,7} RRR CR5 i£|R? A = B Rs? RRt CRRf "5R 1 RR» ^R A = B rR <4R° 
(RRR 4R? B C A 1 

^IRR, A = {3,5,7}, B = {5,3,3,7} <*R* C = {7,7,3,5,5} ^R 4 P « C Pfl» R 1 # 
RR^T C^RIR 1 WfK A = B = C\ 

^J: CR^R ^RRR*tfRtR RR WTftR Rt C^lRT $RRR tRRRR RRER CRt&R C^tRt 
*(RR®RRRRti 

gru> 3 ^spgR (Difference of Sets) 

RRR#, A = (1,2,3,4,5} 4R* B = {3,5} 1 <R§ A CRW <R§ B 4R ^RRRtpRT RR 
RCRCRCRSR^m {1,2,4} 4R*C*r*lt^Rvl\PRt A-B 1 

.-. i4 - £ = {1,2,3,4,5} - {3,5} = {1,2,4} 

fctHjH fc. P = {x : x, 12 4R t®^ 5 ^} 4R? Q = {x : x, 3 4R «jRw 4R? 
x < 12} ^c«i P — Q R<R R*R 1 


RRt*lR: R'QRt ^Tt^, P = {x : x, 12 <4R ’J'IRr^R^} 
tfMFT, 12 4R ^«tRw^ 1,2,3,4,6,12 
.-.P = {1,2,3,4,6,12} 

Vfr-8, ’iRs- ct>R-io (2fR 



^5ltRlR, Q = {x : x, 3 4R tJ'tW 4R* x < 12} 

12 *rt^ 3 4R 3,6,9,12 

.-.Q = {3,6,9,12} 

:.P-Q = { 1,2,3,4,6,12} - {3,6,9,12} = {1,2,4} 
iRFfRCR^: {1,2,4} 

r|R<p CRl> (Universal Set) 

'fillWlMUl W CR§ 4R*fi> CRt&R $*KR^ I CW: >1 = {*, y} CR^ft B = 
{x, y, z } <4R ‘3<p1u 1 ^RtSR, B (.^iwc.^ A (.^icws RtS^tW •*ilR<p mi 5 <jc®n i 

^T? 'ailWlMl R#$ RR*R CRS RfR <£&$ CRt&R RR W ^ Wft CR^?F 

Rlfo CT1> <ic°i i 

Rift^<?to'^Tt*4m e n® u RtRt spm snito r^wR tpfo cr$ sm 
R>Rt RlR i CRRR: RR>R OSftvB *qMfa<p RSRJtR CRT> C = {2,4,6,...} 4R? RR*R ■nI'»|R<p 
R itfJlR <?$ N = {1,2,3,4,5,6,...} R5R C CRt&R RRW Rlflfo (R^ RCR TV i 

CRT* (Complement of a Set) 

U Rtfw Prt> 4R* A CR^fi> U 4R $*feR& i A 
cruJ* <jf^s RR5R ^*ttRtR fRER wi5(.<p A 
CRt&R iw CR& RER i A 4R A c Rt 

A! RtRf £iR>t*t R*Rt RR i ’#llv©<p'»|(.<i A c = U\Ai 

rcr <t>Q, P 'Q Q CRI> 4R\ P crci3<i CRRR ^5RRR Q c j iclJ<i ^5RRR RR, if 

p ^r csrfw q ^r fs* crSrrtrr ^r? cr*itrr q c = p\q\ 

S. U = {1,2,3,4,5,6,7}, A = {2,4,6,7} 4R? B = {1,3,5} RtR A c « B c 

iR^R R*R l 

RRtRlR: A c = U \ A = {1,2,3,4,5,6,7} \ {2,4,6,7} = {1,3,5} 

**B° = U\B = {1,2, 3,4,5,6,7} \ {1,3,5} = {2,4,6,7} 

CT& A c = {1,3,5} 4R* B c = {2,4,6,7} 

R<CRM CRT> (Union of Sets) 

^ Rt v£>oalfW CRti>R RR5R ^RfRtR fRSR CRTjW Rw(M CRT> RRt RR i RER R#, A 'Q 
B CR^ I A « B CRt&R RSSRtRW AUBm\ £R**t RSRf RR 4R? Rv5t RR A R°tRtR 



*o$tr 




*oStr 


'srajRT OTT> « 


B A Union B i CRT* R&R ’fafoc.'s Au B = {x : x E A WRT x 6 Bj i 
V. C = {3,4,5} D = {4, 6 , 8 } C U D fafo W i 

RRtttR: W?H C = {3,4,5} 

<*R* D = {4,6,8} 

.-.CUD — {3,4,5} U {4, 6 , 8 } = {3,4,5, 6 , 8 } 

CT&: {3,4,5, 6 , 8 } 

C^t CRT> (Intersection of Sets) 

^ Rt '©tfstfw C*1U>?1 RtR|R«t %*tRR *lf&5 C^IL>C<P C5pt <?ri> RER i RCR R#, A 'Q B 
CRT>i 4 « B ^ C 5 R CR 1 >W An B RRT R> 3 TRR 4 R? *ft 5 t^R A C 5 R B Rt A 
intersection B i CRT> R&R *Nf^$a AnB = {x \ x E A 4R? x E B} i 



4nB AnBnc 


ShI^M &. P = {xGiV:2<a;<6}4R*g = {a;GiV:a; OSft? R*Rjt 4R* a; < 8} 
RPT, P n Q 1r<1r R 5 ? I 

RRtRtR: 

P = {x E N : 2 < x < 6} = {3,4,5,6} 

Q = {x E N : x C®fH5 R?Rjf i4R\ x < 8} = {2,4,6, 8} 

.-. P D Q = {3,4,5,6} H {2,4,6,8} = {4,6} 
ft?# {4,6} 


CRT* (Disjoint Set) 

■ 35 .fi> c^iclJ-si RtRj <ifir c<plc»il RtRTRR ^SRRR RT 5|lc<p '®c<i cro RR^RR Irct^t CRT> 

RSRi RCRR#, A'Q B CR& \ AnB = 0 RSR AQ B RR’RR Pk*^i OTT>R5Ri 




png 



cud 




C*n> (Power Sets) 

A = {m,n} C 5 ^ i A c^iciSs ^c°il {m,n},{m},{n},0; 4*11^ 

(?$ {{m, n}, {m}, {n}, 0} (& A CTCfo *1% <7# ^Tt ^Ti A <7TC$?J ■*!% 

p(A) ^mr sjto ^ i crort <7rcfor m\ *#© <?to <Sr 

<.*i<.i3<i CffSm^Sh 

io. A = 0, B = {a}, C = {a, b} <?n5 ^ ^ *R*UT 

W? 

*TOt*lR: 4TO, P(i4) = {0} 

.-. A <?n$?r TfQ (W «*RT *1% C3TC©^ 7R*&t = 1 = 2° 

P(P) = {{a}, 0} 

.-. B (TTC^T 1 <£R* «£RT x l% CTd>?r ^*lJt = 2 = 2 1 

^P(C) = {{«},{&}, (a, 6},0} 

.-. C CTCfaf *R«lJt 2 <*RT ’ift CWte $*IRR R?*IJt = 4 = 2 2 

C^fWT OTtlS* ^^JJt n W\, $ (71^^ 2 n i 

G = {1,2,3} *G*T, P{G) fafa ^ i CENT'S CT, P(G) 2 3 i 


vastly? (Ordered Pair) 

^r C5t% ^Ht ^ ^PRt ^ifw c*wt vaiPumi w «faffer^Fin 
«i^*iiw Csn^Ht, ^pHt) csff^r 'srtro <7Nt to i ^ to <wtit 

CBfl^lW *Fpfi> TOSflvS tot I 

<4 < p<.'stl'»l $*IMtn 'src^ff c<pHR> £N*T '©i<HI<. r i 'SH (.«phfD R'®)n '©i<HI<.*i $II<pc<i, ^©f 
TO CStt^t ^WBI SiTOW ^WOStlVb TO i 

*lf*T </pl(.»il ^(.etlcvas ^tRR ?t *fi\x ^PfR ^t *R y TO, '©(.<! ^(.etlvafiJc.^ 

(x, y) (►tc^l sm <P^I TO I (x, y) 'Q (a, b) ^wH Rf (x, y) — (a, b) *lf*t x — a 

y = b~$S II 

'5nK^ fc l ii. (2x + y, 3) = (6, x — y) R(.«i (x, y) TO i 

*wlTO: C^fSTIt *m, ( 2x + y, 3) = (6, x — y) 
tfV|OStlOb« 

2x + y = 6 . (1) 


*0$br 





*o$1r 






x-y = 3 .(2) 

RsfNnH (1) « (2) <RR <pw *lft, 3x — 9 x — 3 
Rfwt (1) 4 x 4R Rta 6 + y = 6Rfy = 0 
.-. («, y) = (3,0) 

(Cartesian Product) 

^sk Rifi# rrr fo'sws GraRtpr RRf Rf far ^ GraRtPi 

«TH Rf RT R^Sf R\ (R’R GTQTTR Pmh® l»ic«i*i I fasts* GraRlPT R? CR* 
A = {^TRn,%r} arcs ^^pi5b = {*n®r,« r^s?} i<pfaf 

^k resr ?r <rt*r (RRt, ®n«T), (rrt, "^t), (rw, r^O, (%t, ®th), (%r, '5^0, (%r, 

R^Sf) WSft^ aims ftc® *ltBR i 

% ^>ic«tic^d fas<f 'w® w ew 

AxB = {(RtRt, «IM), (RRt,'5^0, (RRt, R^St), (%T, «!M), (%T,'5^r) ) (%T, ?RW)} 
«ws?iob« <Ri5to^ 4>iotf^k tpra? ct& R®rrs?n 
<RT> A x B = {(#, y) : x £ A 4R? j/€B} 

Ax B (& A B i 

H. P = {1,2,3}, Q = {3,4}, R = PnQ^\ PxR RxQ fa# i 

?RRR: west *m, p = {i, 2,3}, g = {3,4} 

*R* P = P n Q = {1,2,3} n {3,4} = {3} 

.\PxR= (1,2,3} x {3} = {(1,3),(2,3),(3,3)} 

** RxQ = { 3} x {3,4} = {(3,3), (3,4)} 

"^tW: 

*) (| + |’ 1 ) = ( 1 ’| + |)^ r »( a; ^)^ r ^ 1 
*0 P = {1,2,3}, Q = {3,4} ^ R = {x, y} ^PT, (PUQ) xR 4R? (Png) xQ 
fak ^R i 

^tl^R *©. <R 7RR ^sflvstfap R?*ttf ^RT 311 *RS 419 C*F ^R ^RPT 8|fa CTO 23 

^5Rf*tf> <HCTT 4GR fakWl 







vSo 


CT m 311 ^ 419 <& Stf^TOT 23 <tt&, 

PT ~5JX 23 WW ^5 ^ 311 - 23 = 288 419 - 23 = 396 «*TCT 

i 

"SJCT 23 WW ^5 288 «*RT >1' 

4*ftPT, 288 = 1 x 288 = 2 x 144 = 3 x 96 = 4 x 72 = 6 x 48 = 8 x 36 = 9 x 32 = 
12 x 24 = 16 x 18 

.*. A = {24,32,36,48,72,96,144,288} 

<p!^, 23 396 'fl<r t[ e t^^ 57 r^s?r pit* b \ 

4*HPT, 396 = 1 x 396 = 2 x 198 = 3 x 132 = 4 x 99 = 6 x 66 = 9 x 44 = 11 x 36 = 
12 x 33 = 18 x 22 

B = {33,36,44,66,99,132,198,396} 

AnB = {24,32,36,48,72,96,144,288}n{33,36,44,66,99,132,198,396} 
AnB = {36} 

Plfc {36} 

i8. ioo wt f*w% c^n?rt 88 wt ^twm, so w\ tfftus <*rc* 70 

^SR^?l1W?f *111^1 CkHIScM ^lP0 ^IJ^M sm*\ 4V©*M to* 

farcs c*m ^ i 



oeHfcw «5i^m c^30 ioo w\ c*ifc u *n*r 

PTC> B 'Q M *t*t I WI C5*#2lfi> PIfl5 

W*, *llPt«W P, Q t R,F^m f^s *s*t *PIT I 

<*MPT,to* 1w?f *H <?$ Q = Br\M,m WUTOW 70 

P = ^ TOll* *H Plfr, *rt?T W TOW = 88 - 70 = 18 

r = ^ ’tte *im pi&, *rt* wi tow = so - 70 = 10 

PUQUi2 = 5UM, c<u.<pl(.il Rqui to?TR«f«J *Mf*Wsftpt?T PH>, ^TW 
TOW = 18 + 10 + 70 = 98 


*o)1r 










F = I firor <?F*T Ht CT&, m wu = 100 - 98 = 2 

.-. ^ <?M 2 I 

i. ft cos CT^wlw '®lt»i«p| 2W*t 

^) {x G TV : x 2 > 9 ^i 3 < 130} 

*0 {x e Z : x 2 > 5 <iR* x 3 < 36} 

n) (re € TV : x, 36 4*T ^ 6 4<T ^IW } 

*0 {x G TV : x 3 > 25 «<W x 4 < 264} 

$,. Piux) Mutcsilw (.•’iiS *t&»T *faft>c,'s S|4H <p<i: 

*) {3,5,7,9,11} 

*0 {1,2,3,4,6,9,12,18,36} 

«t) {4,8,12,16,20,24,28,32,36,40} 

*0 {±4, ±5, ±6} 

«. ^4 = {2,3,4} B = {l,2,o} ^C = {2,a,6} ^ 

^)5\(7 AuB *0 An C 

V) AU(BnC) ®) 4fl(BuC) 

8. U = {1,2,3,4,5,6,7}, A = {1,3,5}, B = {2,4,6} ^ C = {3,4,5,6,7} 
■^T, ftjiPit^o CTO *ft5l<§; W: 

(AKJB)' = A!nff 

*1) (B n cy = B'\JC' 

n) (4uB)nc = (4nc)u(Bnc) 

*0 (AnB)uC = (AuC)n(BuC) 

(t. Q = {x, y} <!RS R = {m, n, 1} P(Q) P(P) fa# W 1 

fc. A = {a,5}, P = {a,6,c} C = vlUB'^r, CT, P(C) «*RT 
2 n , n ^ C 1 

S. (x — 1, y + 2) = (y — 2,2x + 1) ^T, x y "sit*? 1 

(ax — cy, €? — (?) = (0, ay — cx) 3 > t e i, (x, y) <*RT 'Sft^r 1 



vs* 




R) (6a; — y, 13) = (1,3a; + 2 y) R^T, (a;, y) IrRr R*R i 
V. <F) P = {a}, Q = {b,c} RJR, P x Q 4R* Q x PfR<fa Wi 

R) A = {3,4,5}, B = {4,5,6} C = {x, y} W\, (AnB) x Cftfani 
R) P = {3,5,7}, Q = {5,7} R = P\QWl, ( PUQ ) x PlRfRRRi 
&. A'Q B RRI3*CR 35 i)R^ 45 i£)R RRR tt c t%TC^?T <R 1 > RJR, A U B 'Q A fl B fR*fR 

<P3 I 

10. CR RRR R?*lJt m\ 346 4R? 556 CR ^»TR RRCR 8|R>WM 31 #1^ RtCR, 

^ cn cr> fRfo rr i 

11. G<Plwl G5|f«tR 30 RR Pl**|-3k RC*tf 20 SR 4RS 15 'SR &(.<pi3 C*lRt R^R R*CR I 

R^R R>CR <£|^R f*lRt%T R?Rjf 101 3»'©'st«i f*lR$t iJ§jT> R^R R>CR 
RT®| C5R toR Rl^tCTJ RR i 

i*. 100 SR RCR <?RCR RffatR 65 f^Wft Rf?RtR, 48 f^fR# RtSRt « $SE?rfif 

$^RfRTC?I ’M 4R? 15 f^tR# ^»R ftRCR CRR RW i 

R) R^^© ^RC^R ^©Rj^CRf C'»*ifi>W) RRtR RRI 

R) ^ RSRR « RM <FW ^KRR R?«lJt IrRr <FR i 

R) ^RR fRRCR RtR 4R* $RR fRRCR OTR R°RflRCRR CRltRR CR& 

ij^fi>R R?TRtR CRi> IrRr RR i 


W (Relation) 

RtRRt SflfR, RtSRtCiCRR RtSRt% Ufat, '»l30®3 RfSfRf^t RJR 4Rv Rl$®ljlc©3 RtSRt% 
RJtSRR l 4RtCR 0lC*l3 RfCR RtRRf^R iSRsfi* RRR Rt RMR^ RtC^ I 4 R’R^ RC^> R*t-RtR*Jt% 
RRRI R*H¥t3» CR5 Rl4lW fRR^CR ciRlc.il RlR: 



R^fk (RR-RtSfRf%RRR = {(Rt°«TtRR, UtRt), £sm, RgRf^ft), (Rt^RJfa, RJtSRR)} I 


*o*1r 





*ift A 'Q B ijjttt <nt ^ intwra' s^los^ls tft'Sf Ax B (nt5?r ^ 5^5 s^t'STl^^nra 
^fc^lt R (ft A (Tit ftft B OTSt* (iT^ft ^5ra?I ft ^PPt^ *ft ^ 1 R (Tit 

Ax B (Tut? ftft$ $*tPlt ^ffc, RC Ax B 

ftfiftfl!, A = {3,5} ftft B = {2,4} 

;. Ax B = {3,5} x {2,4} = {(3,2),(3,4),(5,2),(5,4)} 

.-.RC {(3,2),(3,4),(5,2),(5,4)} 

*T*I*T A (Tilts <3s>fi> ^IIWM x 'Q B tstiJs ^ 9 tt T ft»T y ( x , y) E Rft $I '©ts (TT*ft 

~S* x R y ft* x,y <flRT ^(fw (a; is related to y) %‘ 5 tW»T x, ^tRR 

y <£RT R 1 

x>yft*ft*ft(ft, R = {(3,2), (5,2), (5,4)} 

x < y ftft ^ 'ats, R = {(3,4)} 

ft\ft*, A <nt ~§jft a <rrctsi ftftfc ftm ^fK r c a x a ftp*, r (ft A ft* ftm ^it 

ft*\ 

A B ^|t <TTCt?r ^MH’]c,«il<l (TfQTIt ^tlWT x E A ft* ^RC»t 

y E B Res OT ' 5 R s^t'stl'ti (x, y) *ft'S'?It ^Tt?f, ^tss 'SpRj ^t-’iiJ ^<pfo 1 

Via. *lft P = {2,3,4}, Q = {4,6}^P«Q ft* ^m^TTR ftft y = 2x 
Istsssls ^llts 5 'sts 'oi^s s>s 1 


ftftft*: (FPQTIt^, P = {2,3,4} ftftQ = {4,6} 

8rtH^nor, R = {(x,y ): x E P,y E Q ftft y = 2x} 

PxQ = { 2,3,4} x {4,6} = {(2,4), (2,6), (3,4), (3,6), (4,4), (4,6)} 

•'• R = {(2,4), (3,6)} 

RtffclTOI {(2,4), (3,6)} 

vBHkdM iH. *lR A = {1,2,3}, B = {0,2,4} ftft A « B ft* TOJ 

x = y — 1 ' 3 T sp R 5 lstSD*ils ^llts 5 , '©ts 'oi^s rR| <ps i 

ftftft*: (TfQTIt ftm, A = {1,2,3}, B = {0,2,4} 

Sfrlh'SltS, '©I’lS R = {(x, y) : x E A,y E B x = y — 1} 

<*MCT, Ax B = {1,2,3} x {0,2,4} 

= {(1,0), (1,2), (1,4), (2,0), (2,2), (2,4), (3,0), (3,2), (3,4)} 

.-.* = {(1,2), (3,4)} 

^fr-<?, «rf^5-- w-io G5jf*r 
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im: ^ C = {2,5,6}, D = {4,5} <<R* C « D «*RT a; < y 

fiwil* ^llc<r» 'aw ^ i 


'*FCT 5 T (Function) 

I'iC&fl A'Q B C’ftfo W%> 

' J N*T y — x + 2, '® 1? R 
x = 1 ^T, y = 3 
x = 2 y = 4 
x = 3 3.c®i, y = 5 

'spifK x t£)<pfi5 '5fcsft , st«i3 y »SRr >IM ' 5 IT 5 T ^ft^QTTt ^It?r x 'Q y-^ ' s TC*ff 
ftofs ^?T y = X + 2 ^t?ft i ^©3t° i^R> W x 4^? y il'sppotW ^<£^8 (?H x ^ <.«l<.<PlC,*ll 
i4<pfi> ^IC'M-SI ^»U y 4?' ^<pf5 '5fl3f 'SfR ■'TPGTrT ^TRl, 'sW y x <^RT ^®1t ^?I I x <4^ 

^‘Hw 7 It*Tt? e P© y, /(x), y(x), F(x) ^sjrfW 2144*1 <P3l "5$1 

<pft, y = x 2 — 2x + 3 '4 5 t$?‘t*T l x <£f?T OT C<PIC*11 ^<pf^ 'St*1J y <4^ 

t£J<pf5 ^Itaf '3JR *tT'S'?Tf mx l <4 , *ltS i T, x <*T^ y ^5^ b®i<p 'sW, x ^ y <*f?T ' 5 TR 

l < pIc.'str x Rtc^. ’5®R y y 3,CC^ '©(^•i '5®R S I 

itr. /(x) = x 2 - 4x + 3 ^T, /(-l) fafa TO i 

■*Hl*ft*T: (Ft'STTf /(x) = x 2 — 4x + 3 

.-. /(-1) = (-1) 2 - 4(—1) + 3 = 1 +4 + 3 = 8 

'SnK<H i&. *lf*T g(x) = x 3 + ax 2 — 3x — 6 ^f, a ^ C^t 5 ? »il(.*i<i y(—2) = 0? 

C^TQTIt '©llt^, g[x) = x 3 + ax 2 — 3x — 6 
.-. y(—2) = (—2) 3 + a(-2) 2 - 3(-2) - 6 
= —8 + 4a+ 6 — 6 = 4a — 8 
g(— 2) = 0 

,\ 4a — 8 = 0 "4T, 4a = 8 "4T, a = 2 
.-. a = 2 ^C«T, y(—2) = 0 ^ I 



*o$tr 




*oStr 


'srajRT OTT> « 


(Domain) 'Q C?WI (Range) 

wsrt sm ^w^c^ ^ ostcro to? ftSta fcnw-wqiro 

(,^ii3(.<p <£T?r <i«il TO1 

TOT A CTO* B CTO> R TO*fi> ^?f ^Nk R C Ax B \ R 4 «i*«^8 <s»«.'stl'»t£?Tfa 

sm ^’tw? c tot # to cstcro to? t^hr $*iMH*iqcTO c»rt» tot # <ot aw i r to 

cm>ic>mm> cm i? to? c?t?tof cm #%*! wtw^ii 

fchUjM *o. TOT S = {(2,1), (2,2), (3,2), (4,5)} «UHlfl»H C^tCTO « C?W fafa TO i 


TOt*TO: OTTOt TOE, 5 = {(2,1), (2,2), (3,2), (4,5)} 

S TOOT ^vicetlvb^im W 2,2,3,4 TO? 1,2,2,5 ■ 

.-. cm S = {2,3,4} TO? C?TS? S = {1,2,5} 

^iW *i. A = {0,1,2,3} TO?# = {(x,y) : * € A,y E A TO? y = x + 1} TOT, 
R (& 'all«l<Pl *NfTO» SfaW TO TO? Cm R 'Q <E«i i? fa# TO I 

TOTTO: (FtTOt TO^, R = {(®, y) : x E A,y E A TO? y = x + 1} 

R TO ^fa© '*F® C®tC^ *t1^, y = x + 11 

2ic^)<p x E A TO TOJ y = x + 1 TO "TO fafa ^»fii i 


a: 

0 

l 

2 

3 

y 

l 

2 

3 

4 


CTWJ5 4 ^ A TOE$ (3,4) i R I .-. i? = {(0,1), (1,2), (2,3)} 
.-. cm r = {o, i, 2} to? cm R = {1,2,3} 








5 = {(- 

■3,8), ( 

-2,3),(-l,0),(0, - 

■l), (i, o), ( 2 ,3)} tot s to cmro « 


CTJSifa# 

"TO l 



<0 

5 = {(x, 

v) ■ x > 

y E A TO? y — x — 

1}, CTOTR A = {-3, -2, -1,0} TOT, 


cm 5 'Q 

C?T8? 5 

fa# 'TO l 



<p|<H<.*m (Graph of a Function) 

TO^tcro <?r#ar tot to i to?tot?t TO«ft tot? <?w c^Nfroro 

TO#»l)*l i TOtf^T ihifap 'Q ’tPl'afa CTOT wpI's (Rene Descartes: 1596-1650) TOfiiTO 
%T*lfa5 « TOfaTO TOIJ JPP# TOTOT ^5T5i% *ttTO TORI CTO?Tt W®t 







^sgififro *m stro to*t i *n^iM c^t *Rro*it >$fi>c4 wat 

Rt^iw 'oil^lRi'© <pw*i 'owqwis c^n R*»jw> j^R*^ i c<HWl «rw'«>lc<j 

C^t XOX' <4R? YOY' ^jfat ^®1T i WPI 'ORpvf's <.<K.<plc*il R 5 ^ WtH 

<£& <3Ntror ■srtwr * 1 * 34 ^ *rw \ ^ <R*rtror ao©j4ik4 ^ (axis) ^rt ^ i 
^|fw C3P«lt XOX' C4 x-*&, ^IW CSW YOY' C4 y*!W <*TO WOT C^#5 0 C4 
sjflR** (Origin) ^it^T I 

*$5 tort mow ^#«n» cron R^ c«fc4 ww »rc WRt fi>^$ *w»bict 
*5f R 5 ^ ^«tW«F 4®lt i TO 4R, WTOf W[ ^rRsFs p C*IC4lWl 1 P CTO 

xox' ^ yoy' «w $*R pjv « pm 1 wr, pm = otv ^ yoy' 
tps p R ^^ pn = om Rt xox'^s p R^#? pm = * 

<4R5 PN = y "^1, '®w P R* 1 ^ ( x, y ) i 



x C4 ^Si (abscissa) Rt x **lhN» <*R? y C4 C4tfi> (ordinate) Rt y **IMN4 R®lt "5R i 

^srf^© *ie£lta ^rt ^ 1 to©% •jfktor wtRR^ 

f&3f OT^Iwl RR 1 ^st*!) 7 iRR c t'® x **•* Rt*ft*T o«u<p<j viH 'Q y '®r*i» <Rhs ^»f*5R 

tHt<M ’SIR ^ptot ?$ 1 

y = f(x) "^STOR <?T#<3 *>t®TO<T WV Cv5t^5R CTO* rRR H44H TO4fi> W ^RJ 
^*5R i>«ic.<p^ *lM’Jc«il <RR ($»J>ic'srl'to fcsR 4R i ^F©8*R ^ TOT 

3 ^lt*t*i <pR I Sjt’^5 R**l^Tf '5]j$ QSS^> (R*ft Ci>C«1 <pR, Rt y = f(x) '*Ft?“lt* , m C®r#3f I 

**. y — 2x ^FKTOR C^tfM 4R, <R*TO, -3 < * < 3 

-3 < a; < 3 WlWWiI x 4til<Ml> 'sit^ WV y ^ TO 

v»lRi<p| 4RI 






*o$1r 




©H 




-3 

-2 

-1 

0 

1 

2 

3 

y 

-6 

-4 

-2 

0 

2 

4 

6 


W •g^c’fa <il^c.<p w *rc?r, '©iPwl* fsf^© 's ^ ^c*© c^ift 

"3# I ©I^R ‘'tT'QTTT C’tM <?P#3I i 


*«. f(y) = 


y 3 - 3y 2 +1 

y ( 1 - y) 


ffNI'Q <?I / 


\) =f( 1 ~y ) 


/(y) = 


y 3 - 3y 2 + 1 

y(i - y) 


•••/ 


- -3 - +1 


- (i--) 
y \ yj 


1-3 y + y 3 

y 3 

y-1 


r 


1 - 3y + y 3 W y 

o X 


yO 


^r,/(i-y) = 


__ 1 - 3y + y 3 

y -1 y(y -1) 

(l-y) 3 -3(l-y) 2 + l 


(i — y)(i — (i — y)) 

1 — 3y + 3y 2 — y 3 — 3(1 — 2y + y 2 ) + 1 
(l-y)(l-l + y) 

1 - 3y + 3y 2 - y 3 - 3 + 6y - 3y 2 + 1 

y(i - y) 

-1 + 3y - y 3 -(1 - 3y + y 3 ) 


y(i - y) 

1 - 3y + y 3 

y(y -1) 


-y(y -1) 


“ ^ (y) = ^ 1_y ) 













ob- 




*8. <71$ U = {re : X 6 N ^ re < 6}, A = {re : re <7ftf®R* 3 T? T *lJt ««R* 

re < 5}, £ = {a; : x C'Stl'b x < 6} C = A\B 

^4 C ^?T 

*0 O^Q C^,AliB = (A\B)u(B\A)Li(AnB) 
n) CENT'S OT, (i4 n C) x B = (A x £) n (C x B) 


^PlWT: 


(FPGTlT U = {x : x E N 4<R x < 6} = {1,2,3,4,5,6} 
,4 = {re : re CTlfa* *R*Bf 4<R re < 5} = {2,3,5} 

.*. A* = U \ A = {1,2,3,4,5,6} - {2,3,5} = {1,4,6} 

*0 (Tt'STft 


B — {re : re C®ftv5 ^R^lJt (fRv x < 6} = {2,4,6} 

••• A U B = {2,3,5} U {2,4,6} = {2,3,4,5,6}.(1) 

A\B = {2,3,5} — {2,4,6} = {3,5} 

£\,4 = {2,4,6}-{2,3,5} = {4,6} 

4nB = {2,3,5}n {2,4,6} = {2} 

{A\B)u(B\A)U(AnB) = {3,5} U {4,6} U {2} = {2,3,4,5,6} • • • (2) 
’JBSfe (1) « (2) Tg®Rt TOST *11$, 

A U B = (A \ B) U (B \ A) U (A n B) 

*0 (2)^o*TI$, 


C = A \ B = {3,5} 

AnC = {2,3,5}D{3,5} = {3,5} 

(Ar\C) x B — {3,5} x {2,4,6} 

= {(3,2), (3,4), (3,6), (5,2), (5,4), (5,6)}.(3) 

AxB = {2,3,5} x {2,4,6} 

= {(2,2), (2,4), (2,6), (3,2), (3,4), (3,6), (5,2), (5,4), (5,6)} 
C xB = {3,5} x {2,4,6} 

= {(3,2), (3,4), (3,6), (5,2), (5,4), (5,6)} 

(AxB)H(C x B) 













= {(2,2), (2,4), (2,6), (3,2), (3,4), (3,6), (5,2), (5,4), (5,6)} 
n {(3,2), (3,4), (3,6), (5,2), (5,4), (5,6)} 

= {(3,2), (3,4), (3,6), (5,2), (5,4), (5,6)}.(4) 

(3) « (4) IpHt TO *1$, 

(A n C) x £ = (A x £) n (C X £) 

A = {4,5,6,7}, £ = {0,1,2,3} R = {(x,y) : x e A,y e A 

y = x + 1} 

<F) CfNt'Q CQ, A 'Q B <7lfrq?l OTS i 

*0 P(£) fa# TO CT P(£) <*RT ^ 2 n <RTO n, B 

«fl?r *R*(jr i 

*t) p stro to to f*T<# to i 

^F) OTent^lfc*, A = {4,5,6,7} <*R*£ = {0,1,2,3} 

A D £ = {4,5,6,7} n {0,1,2,3} = 0 
CTO* AnB = 0 

^rot?, A'® B <?$m *t3TO ct& i 
*0 ottot 

£ = { 0 , 1 , 2 , 3 } 

P(£) = {{0}, {1}, {2}, {3}, {0,1}, {0,2}, {0.3}, {1,2}, {1,3}, {2,3}, 

{0,1,2}, {0,1,3}, {0,2,3}, {1,2,3}, {0,1,2,3}, 0} 

4TO £ to ?r?*&T 4 to? to *tft <?rcS?r 2 4 = 16 

£ TO ?R«&T n TO TO '*1% CTd>?r ^ *R«lJT TO 2 n i 
P(£) TO ^ TOW 2 n ^TO wfa TO i 
*t) OT'QTTt R = {(ar, y) : x £ A,y e A TO? y = x + 1} TO? A = {4,5,6,7} 

R TO '*T© CTO 5 *tl^, y — x + 1 

<4 TO, Slc'sj^P x 6 A TO et r U y = x + 1 TO TOT <PW TOfi> '®lPl < pl froRi i 


X 

4 

5 

6 

7 

y 

5 

6 

7 

8 





So 




8 0 A, Ttfusfc; (7,8) £ R 
R = {(4,5), (5,6), (6,7)} 

C®I*T R = {4,5,6} 

i. 8 <*RT ^ < #W (Flfc 

*) {8,16,24,...} *0 {1,2,4,8} 

*0 {2,4,8} *0 {1,2} 

C*n> C <?ii> B 4 R ft cm c<phfi> »i$><p? 

RcC RcB *\) RCCxB V) Cx BCR 

O. A = {1,2}, B = {2,5} ^ P(A n B) «iRT Wff C^P#? 

1 2 *f) 3 *1) 8 

8. ftcM c<phfi> {x e N : 13 < x < 17 x c»ilPi<p ^(Jt} c^i>fi>c<p \olPi<p| ’t**lfk'5 
2 m <pc^? 

0 *0 {0} «) {0} {13,17)} 

(t. A U B = {a, b, c} ^c«i 

(i) A = {a, b}, B = {a, b, c} 

(ii) A = {a,b,c}, B = {b, c} 

(iii) A = {a, b}, B = {c} 

$<1^5 C^t 5 # 

^) i *1) ii ) i 'Q ii ^f) i, ii 'Q in 

b. A 'Q B wt5s W$ 

(i) Ax B = {(a;, y) : x € A y € B} 

(ii) n(A) = a, n(B ) = b ^c«n n(A x B) = ab 

(Hi) A x B <4RT i 

^TfM^ ftTC5?T ?lfop? 

i 'Q ii ^) i 'S iii ’t) ii 'S iii ^l) i, ii 'Q Hi 


*o*1r 



CTT> « 


A = {6,7,8,9,10,11,12,13} fa&?T H - &» ^ Rvs : 

5. A (Rtfa £t^M <RRfi>? 

^0 {x € iV : 6 < x < 13} {x 6 AT: 6 < x < 13} 

«t) {x 6 N : 6 < x < 13} R) {xeN :6<x <13} 

V. A (Rtfa <7FRfi>? 

{6,8,10,12} *0 {7,9,11,13} *1) {7,11,13} R) {9,12} 

6. A (Rtfa 3 4R <R^ C^#? 

*) {6,9} «) {6,11} *t) {9,12} R) {6,9,12} 

io. *1# A = {3,4}, B = {2,4}, x E A y e B'SS, ^RR^^TR 

' s i^ i u x > y Rw&'il <pw fa# ^rt i 

*1# C = {2,5 },D = {4,6,7}, leC^i/eB^WCO^ 
' s JC*U x + 1 < y #<.<ji>«ilii s|lc<P «(,<! 'ORiifS fa# ^RT i 

i*. f( x ) = x 4 + 5x - 3 Wt, /(-l), /(2) ^ 4R "SIB fa# i 

iO. *1# f(y) = y 3 + fcy 2 — 4y — 8 'OM A: <R>R ^RJ /(—2) = 0 3C<1? 

i8. f(x) = x z — 6a; 2 + 11a; — 6 '3$, v ©c<i x <*R C^R *il(/is 'sr*ij f(x ) = 0 rc<i? 


'SIR fa# RR i 




1 + X‘^ X ^ 

i'b. g(x) = ---$,0*1, (R%3 <R g 


= g(x 1 


j«i. fera TOitpn csitsn ots era iswii i 

*) R= {(2,1), (2,2), (2,3)} 

1S = {(-2, -4), (-1,1), (0,0), (1,1), (2,4)} 

*0 ^ = {(|,0), (1,1), (1, -1), (|, 2), (|, -2)} 

ibr. fas? ^RRtc«llc.<P volPl<Pl £R>W RR 4R° C®fc5R 'S <R8! fa# R>RI 

R) R = {(a;, y) : x € A,y € A 4R? x + y = 1} CR*ltR A = {—2, —1,0,1,2} 
*0 F={{x,y) : x € C,y € C 4R* y = 2x} OT41CT C = {-1,0,1,2,3} 


ik. ^ ^MW (-3,2), (0, -5), 
RSfMj, ^tffao- s.^r-io osifa 


*Rt*R <m i 



8* 




*o. (1,2), (-1,1), (11,7) *«T TOST (Trait'S CT, 

?ra«rc?Nt?r ^■qp^ i 


(?$ U = {x : x e N x Rt'Stlvb 7R*&t } 
A = {x : x E N 2 < a; < 7} 






B = {x : x e N 3 < x < 6} 


C = {x:xeN 4i*Rx 2 >5 4i*Rx 3 < 130} 


*) A'^C\B ^^i 
«t) Bx(7Wv?(inC)^I^Ii 
C'B'ifwifi* *1**^ 

^) B (.^i5(.<p (.^iiJ *t&«T £|<p|“1 <ps i 

^) v5 , ?)*t^ qjq$Jq <pcq A u (B n o) 

- (AUS)n(AuC') W»t 

wk^n 

«t) s = (b u cy x a ^r, cm s fa# 

<ps i 


i/ = /(*) = 


4x — 7 
2x — 4 




^) 

<0 

*0 


/ 4*rmfa#^i 

{(^ + 2 ^mfafa^l 
/(*) - 1 

CENT'S C*T, f(y) — x 



*o$tr 




*o*tr 


\ 2 ) 


(Algebraic Expressions) 

%Rf«ic® ®rcro wot wto %Rtf'tfro ^ar w ^ i ®ttw ®nro %Rtf«ifTO <ttf*t 

Rcstw <pw 'TOjcsf ^5 *irr*t <psl ^.cii ^lic<p i ®k <3 ®r*otc?t ^I'spllPil's*^ rcto 

RTOJ WOT WW ai<R Utftc® $TOTO faglW f^w fTOt% $TOT*it TO 

^TOttTO TO W^i ®rfTO$ WlfTO HlfllTO WOT %Rtfttw WW ^WC® 
BcsfW < pw'Q WW <psl Wl i cdFlc's 3)'sRlftR<p ^juqhPi 'Q aj(,»i<i *llC'4 
^^Pi , *ih© , J(. s il •*!**(,•<< R'^olRvs voiksnloil <p<^| 1 a| ®T*ijl(.i) aRW TOi3?^R <psl ^.c®il ai^? 

SiksHs TOJC 5 ! a)c>i<i <pRr?i sic^R ci^lwl ^c«il i arrot's ai wTO TO ® w ^peRTO, 
®RC*R $TOR TOR TO $TO<TO to'f a|<R TO©® WOT WTO %Rtf«tf®® 

’tfc® 'Q TOR *Hc<p ITOtfTO 'o|lc«ilt>*il Wt ®CTO i 

«a tor cto fTOTO®t — 

► 3) | sRlf*lR < p ^af TOR <pm 'TO 'Q TO ®lf*1® TO2Rt?R <p^c v s i 

► ®RC*t® $RTO #t TOUt TO® M are* ®t TOR TO $TO®C® fTOlTO TO® 
we® i 

► <iI j n:)<i ®*P0t TOt®TO® '8t r o %Rtf®tfro Rat *tTO ®®c® ®kc<i are? Rat £ic?iR <pw 
WOT WTO®RC® Rt®C®i 

31er>1lRfo<f> ?ifn 

®?®JT £l'©ta are? £|Q>dI are ®RtW® fTOJRC® ^]'sr»j|RR<p *ilf*l <fiI ®?t i C®TO, 
2a + 3b — 4c ar®fi> 'fteR|RB><p ittf*f i ‘%5RlRFs < P slPic.'s a, b, c, p, q, r, m, n, x, y, z, 
... t®#T ®ttf® ®tWt ftfTO ®«II TOW TO TO I %Rtf«tf®® ®TO ®?®R® fife* wot 
WTO a$ w® ®<C® WTO TO TO i RfiNftc® ^ WTO WlJt WTO TO, TOOfic® 
%5Rf«tC® R®JTO WTO « TORI® TO®T ®?®Jt WTO TO TO i %Rft®C® RtfiRfic®* 
TOt®TO® (generalized) TO ^ i 
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%F*ttf«tfw w 7 R 18 Ur^ (constant), 4W?T ^ fifppfci 

2j\»)<p5ppft t> s i < P (variables), arcjfg ' 5 H»T PiPru «rt, ifT^t RR>q ' 5 Jt»T *(1?®! <poc'» *ttC?T i 


■^f JJjflHpl 



7f«v5?f VQ vspfof oafefa® ^)hp| 'Q «f|von»K^|no va|^p|»tq|no^(.«n| '0||(.«ll(>ll 


^?lT I 4 ^T*OtC?I thlluH SfM’t OTSltFTf ^lt l 


^ar i. (a + 6) 2 = a 2 + 2ab + b 2 
^ (a - b) 2 = a 2 - 2ab + b 2 


■sps^J: ^3T > « ^ar * ^ CPf^ft ^ftt CT, a 2 + 6 2 <*RT ^IW 2ab -2ab CTW 

(a+&) 2 wit (a—6) 2 ^Tit^rai^af i ^ 6 -ft^mpr^ar * 

♦tt'fltt TO: {a + (-6)} 2 = a 2 + 2a(—6) + (-&) 2 ^NK, (a - 6) 2 = a 2 - 2a6 + b 2 i 
>. a 2 + 6 2 = (a + 6) 2 - 2ab 
«llPi , *lh® a 2 + 6 2 = (a — 6) 2 + 2a6 
'o|^pl^l*« O. (a + 6) 2 = (a — 6) 2 + 4a6 


TOW: (a + 6) 2 = a 2 + 2 ab + b 2 = a 2 — 2ab + b 2 + Aab = (a — b) 2 + 4 ab 
8. (a - 6) 2 = (a + 6) 2 - 4a6 


TOM: (a — b) 2 = a 2 — 2ab + b 2 = a 2 + 2ab +b 2 — 4 ab = (a + b) 2 — Aab 
<t. a 2 + b 2 — ( a + & ) 2 + ( a ~ b ) 2 


TOW: ^jg i « 3J3T ^ ^s, 

a 2 + 2ab + b 2 = (a + b) 2 

a 2 - 2ab + b 2 = (a - b) 2 

CTW TO, 2a 2 + 26 2 = (a + 6) 2 + (a - 

^1, 2(a 2 + b 2 ) = (a + b) 2 + (a ■ 

qwt!, (a 2 + fc 2 ) = (a + 6)2 ^ (a 


□ 


2 





\2). *llPl 


8<t 


\s|<jpi’*q|*'s 'Jj. ab 



sfsit't: i « "SC®, 

a 2 + 2a6 + 6 2 = (a + 6) 2 
a 2 — 2 ab + b 2 = (a — b ) 2 
Rcill’t <PM, 4afe = (a + 6) 2 


^T, ab = 
^Wf?, ab = 


(a + 6) 2 
a + 6\ 2 


2 y 


(a - 6) 2 
(a - bf 



□ 


"sp®^: ® £f» W *lPR[ ^ 

5,c'o t£f ^H5 ‘3lf*fa 'si^sw^ y oi , «<i^c 9 f i 

^3T«. a 2 — b 2 — (a + b) (a — 6) 


^if 5 ^ ^Phr ctiw x <nf% $flhr 

^3f 8. (x + a) (a: + b) — x 2 + (a + b)x + ab 


(x + a) (x + b) — x 2 + (a 'Q b <*RT CTT 9 f*F®f) x + (a 'Q b t*f?T 

»i*Bj»ll<M: a + b + c ’Pr i (a + b) c ^ itft ’tW?T 

Rc<it>il <mI m i 'oi'o^, ^ i si«iM <pw ’tit, 

(a 4- b + c) 2 = {(a + 6) + c} 2 = (a + b ) 2 + 2(a + b)c + c 2 

= o 2 “I - 2ab + b 2 + 2ac -I - 2 be + c? = a 2 ~| -l? + c? + 2ab + 2bc + 2ac 

^3f <t. (a + b + c) 2 = a 2 + b 2 + c 2 + 2ab + 2bc + 2ac 

'oilpl^h® a 2 + b 2 + c 2 = (a + b + c) 2 — 2(ab + bc + ac) 

^|Pnqh® V. 2 (ab + bc + ac) = (a + b + c) 2 — (a 2 + b 2 + (?) 

^ar (t sm*\ ^ ’tit, 

(a + b - c) 2 = {a + b + (-c)} 2 
= a 2 + b 2 + (—c) 2 + 2 ab + 2 b(—c) + 2a(—c) 

= a 2 + b 2 + <? + 2ab — 2 be — 2 ac 

«) (a — b + c) 2 — {a + (—b) + c} 2 

= a 2 + (— b) 2 + <? + 2 a (— b) + 2( — b)c + 2 ac 
= a 2 + b 2 + <? — 2 ab — 2 be + 2 ac 



8<b fftfc 

n) (a — 6 — c) 2 = {a + (—6) + (—c)} 2 

= a 2 + (-b) 2 + (-c) 2 + 2a(—6) + 2(-6)(-c) + 2 o(-c) 

= a 2 + 6 2 + c 2 — 2a6 + 2 be — 2 ac 

i. (4® + 5y) <<Rr W? 

(4® + 5y) 2 = (4®) 2 + 2 x (4®) x (5y) + (5 y) 2 = 16® 2 + 40®y + 25 y 2 
(3a - 7b) <*RT W? 

(3a - 76) 2 = (3a) 2 - 2 x (3a) x (76) + (76) 2 = 9a 2 - 42a6 + 496 2 

o. 8fcst*r to 996 «<Rr^<Mr^ri 

(996) 2 = (1000 - 4) 2 = (1000) 2 - 2 x 1000 x 4 + 4 2 
= 1000000 - 8000 + 16 = 1000016 - 8000 = 992016 
^‘t 8. a + 6 + c + M^fw? 

{a + b + c + d) 2 = {{a + b) + (c + d)} 2 
= (a + 6) 2 + 2(a + 6)(c + d) + (c + d) 2 

= a 2 + 2ab 6 2 2 (ac -I - ad be bd) c 2 + 2cd + cP 

= a 2 + 6 2 -I- c 2 -I - c^ 2 "h 2ab 2ac 2ad + 26c + 2bd 2cd 




^) 3®y + 2a® *1) 4® — 3 y 

*1) x — 5y + 2z 


wiktH (t. 

(5® + 7 y + 3;z) 2 + 2(7® — 7 y — 3^)(5® + 7 y + 3 z) + (7® — 7y — 3z) 2 

5x + 7y + 3z = a 7® — 7y — 3z = 6 

2t*T5 HlPr = a 2 + 2 • 6 • a + 6 2 = a 2 + 2a6 + 6 2 
= (a + 6) 2 

= {(5® + 7y + 3 z) + (7® - 7y - 3z)} 2 [ a « 6 «*RT ^%?I] 

= (5® + 7y + 3z + 7® — 7y — 3 z) 2 
= (12®) 2 = 144® 2 


*o)1r 




wm o. ^I'spiiPil^xp ^tf*t 


8H 


'Stta.iH '5>. x — y = 2 xy = 24 3,C=1, x + y «*T?T ' 5 lt I T <p^»? 

^WT: (x + 2/) 2 = (re - ?/) 2 + 4rcy = (2) 2 + 4 x 24 = 4 + 96 = 100 
x + y = ±y/i00 = ±10 

# a 4 + o¥ + 6 4 = 3 ^ a 2 + aH!> 2 = 3^1, W a 2 + 6 2 «fl?T’sMW? 

mm: a 4 + a 2 b 2 + b 4 

= (a 2 ) 2 + 2a 2 6 2 + (& 2 ) 2 - a 2 6 2 
= (a 2 + 6 2 ) 2 - (a&) 2 
= (a 2 + & 2 + ab)(a 2 + b 2 — ab) 

= (a 2 + ab + b 2 ){a 2 — a6 + 6 2 ) 

3 = 3(a 2 - ab + b 2 ) [m ^TCS] 

^t, a 2 — ab + b 2 = ^ = 1 
o 

a 2 + a& + b 2 = 3 «*R* a 2 - a& + 6 2 = 1 

CTW TOST *lft, 2(a 2 + b 2 ) = 4 

^1, a 2 + b 2 = \ = 2 
z 

a 2 + 6 2 = 2 

V. W OT, (a + b) 4 - (a - 6) 4 = 8 ab(a 2 + b 2 ) 

mm: (a + b) 4 - (a - b) 4 

= {(a + b) 2 } 2 -{(a-b) 2 } 2 
= {(a + b) 2 + (a - b) 2 }{(a + b) 2 - (a - b) 2 } 

= 2(a 2 + b 2 ) x 4 ab ['oi^Pi^ha £ i£f^ 'o^Pmha 
= 8 ab(a 2 + b 2 ) 

(a + b) 4 - (a - b) 4 = 8 ab{a 2 + b 2 ) 

fclfciN fc. a + b + c = 15 <1R? a 2 + 6 2 + c 2 = 83 ab + be + ac m m W? 

2 (ab + bc + ac) = (a + b + c) 2 - (a 2 + 6 2 + c 2 ) = (15) 2 - 83 = 225 - 83 = 142 
142 

/. ab+bc + ac= —— = 71 
z 



8V 




(a + b + c) 2 = (a 2 + b 2 + (?) + 2(a6 + be + ac) 

^t, (15) 2 = 83 + 2(a6 + be ~\~ ac ) 

^T, 225 — 83 = 2(a6 + be + ac) 

^T, 2(ab + be + ac) = 142 
142 

ab + be + ac = —- = 71 
z 

^Wio. a +6+c=2 a6 + 6c + ac= 1^, (a +b) 2 + (b +c) 2 + {c +a) 2 
<*RT ' s Tt»T ^»? 

(a + 6) 2 + (6 + c) 2 + (c + a) 2 
= a 2 + 2ab + b 2 b 2 26c + c 2 + c 2 + 2ca + a 2 
= (a 2 + 6 2 + c 2 + 2ab + 26c + 2ca) + (a 2 + 6 2 + c 2 ) 

= (<z “h 6 + c) 2 + (a -|- 6 "h c) 2 — 2{ab be ca) 

= (2) 2 + (2) 2 — 2xl = 4 + 4 — 2 = 8 — 2 = 6 

(2x + 3y)(4x - by) ^ efaM i 

*rf?T, 2x + 3y = a <4^ 4x — by = b 

sra <Hf% ab = “ (~y~) 

= ^ + 3 y + te-5j, y_/ 2 3: + 3 y -te + 5y \ 2 [a * b 

_ ^ 6x - 2y bj 2 _ ^%--2x^ 2 _ [ 2(3x - y) j 2 _ 1 2(4y - x) j 2 

= (3x - y) 2 - {Ay - x) 2 
(2x + 3y)(4x - by) = (3x - y) 2 - {Ay - x) 2 

^ ^T: {Ax + 3 y) 2 + 2(4x + 3y){Ax — 3 y) + {Ax — 3 y) 2 

x + y + z = 12 <5^ x 2 + y 2 + z 2 = 50 ^T, (x — y) 2 + {y — z) 2 + {z — x) 2 


*o*1r 




'swim ' 0 . <nf*t 


8 & 


i. 

^) 2 a + 36 ^) a; 2 + -^- *t) 4 y — 5x 

y 2 

^0 5a; 2 — y $) 36 — 5c — 2a T>) ax — by — cz 

t) 2a + 3x-2y-5z 1007 

3,. 

(7p + 3g — 5r) 2 — 2(7p + 3g — 5r)(8p — 4g — 5r) + (8p — 4g — 5r) 2 

, *l) (2m + 3n — p ) 2 + (2m — 3n + p) 2 — 2(2m + 3 n — p)(2m — 3n + p) 

*t) 6.35 x 6.35 + 2 x 6.35 x 3.65 + 3.65 x 3.65 
2345 x 2345-759 x 759 
} 2345 - 759 

O. a — b — 4 ab — 60 30=1, a + 6 ^ 'SJH <3^? 

8. a + 6 = 9m ab = 18m 2 30=1, a-6>W' 5 IR^5? 

d. a; — — = 4 '3J?T, fifsiM CT, x 4 + -^7 = 322 i 

x x A 

2 _ 1 

2x -\— = 3 3,0=1, x 2 H—- <*T?T ' 5 Jt I T < P'®? 
x x z 

3. a + — = 2 30=1, CT, a 2 + = a 4 + 

a a-^ a 4 

Ir. a + 6 = V7 ^ a - 6 = y/h *PT, efoWTOCT, 8a6(a 2 + 6 2 ) = 24 

o + 6 + c = 9 ab + be + ca = 31 30*1, a 2 + 6 2 + c 2 <*RT ' s It 5 T t^?T i 

10. a 2 + 6 2 + c 2 = 9 ab + be + ca = 8 ^FT, (a + 6 + c) 2 <*RT ' s Tt 5 T ^»? 

11. a + 6 + c = 6^a 2 + 6 2 + c 2 = 14^, (a - 6) 2 + (6 - c) 2 + (c-a) 2 = W? 

i3,. x = 3, y = 4 2 = 5 30=1, 9a; 2 + 16p 2 + 42 2 — 24a;p — 1 6yz + 122a; = ^®? 

i«. (a + 26)(3a + 2c) 

*8. a; 2 + 10a? + 24 <rc?f?r ftniW^C*r £t^H W i 

id. a 4 + a 2 6 2 + 6 4 = 8 a 2 + a6 + 6 2 = 4 ^F) a 2 + 6 2 ,*l) ab 4<T5TR W? 

W-io G#T 



fro 




^pihPi 

T* fc. (a + ft) 3 = a 3 + 3 a 2 b + 3ab 2 + b 3 = a 3 + b 3 + 3ab(a + b) 

sm: (a + b) 3 = (a + b)(a + b) 2 
= (a + b) (a 2 + 2 ab + b 2 ) 

= a(a 2 + 2 ab + b 2 ) + b(a 2 + 2ab + 6 2 ) 

= a 3 + 2a 2 6 + a& 2 + a 2 b + 2a6 2 + b 3 
= a 3 + 3a 2 6 + 3a6 2 + 6 3 

— a 3 + 6 3 + 3ab(a -|- 6) □ 

'oilproh® a 3 + 6 3 = (a + &) 3 — 3ab(a + 6) 

^31 H. (a — b) 3 = a 3 — 3 a 2 b + 3 ab 2 — b 3 = a 3 — b 3 — 3ab(a — b) 

(a - b) 3 = (a- b)(a - b) 2 
= (a — b)(a 2 — 2 ab + b 2 ) 

= a(a 2 - 2 ab + b 2 ) - b(a 2 - 2ab + b 2 ) 

= a 3 — 2 a 2 b + ab 2 — a 2 b + 2 ab 2 — b 3 
= a 3 — 3a 2 b + 3ab 2 — b 3 

= a 3 — b 3 — 3ab(a — b) □ 

fe 4 b «*RT -6 ^3f S ’ft'STTt 

{a + (-6)} 3 = a 3 + (-6) 3 + 3a(-6){a + (-&)} 

(a — 6) 3 — a 3 — b 3 — 3ab(a — b) 
io. a 3 — b 3 = (a — b) 3 + 3 ab(a — b) 

^J3f \r. a 3 + b 3 = (a + b)(a 2 — ab + b 2 ) 

2fsjK: a 3 + b 3 = (a + 6) 3 — 3 ab(a + b) 

= (a + 6){(a + b) 2 — 3 ab} 

= (o ■+■ 6) (d 2 ■+■ 2o6 + b 2 — 3ab) 

= (a + b)(a 2 — ab + b 2 ) □ 

b. a 3 — b 3 = (a — b)(a 2 + ab + b 2 ) 


*o$tr 



*o*tr 


'srajnr ' 0 . <nf*t 


SfHR: a 3 — b 3 = (a — b ) 3 + 3 ab(a — b) 

— (a — b){(a — b ) 2 + 3 ab} 

= (d — 6) (o 2 — ‘lab + b 2 + Sab') 

= {a - b)(a 2 + ab + b 2 ) □ 

'SiKhH >$.. 2x + 3 y ‘*R H*THRT i 

^IHtHtR: (2x + 3 y) 3 

— (2x) 3 + 3(2x) 2 • 3y + 3 • 2x(3y) 2 + (3 y) 3 
= 8x 3 + 3 • 4x 2 ■ 3y + 3 • 2x • 9y 2 + 27 y 3 

= 8x 3 + 36 x 2 y + 54 xy 2 + 27 y 3 
io. 2 x — y ^R i 

^THtHR: ( 2x — y) 3 

— (2x) 3 — 3(2x) 2 • y + 3 • 2x • y 2 — y 3 
= 8x 3 — 3 • 4a: 2 • y + 3 • 2x • y 2 — y 3 
= 8x 3 — 12 x 2 y + 6xy 2 — y 3 


HHW: Rt^fCHJ HH fa# HR: 


H 5 ) 3x + 2 y H) 3x — 4 y 

’t) 397 


> 8 . X = 37 8a: 3 + 72x 2 + 216a: + 216 **RT HR W? 


8x 3 + 72x 2 + 216x + 216 
= (2x) 3 + 3 • (2x) 2 • 6 + 3 • 2x • (6) 2 + (6) 3 
= (2x + 6) 3 = (2 x 37 + 6) 3 [HR Hta] 

= (74 + 6) 3 = (80) 3 = 512000 

HpT x — y = 8 xy = 5 ’53T, 'ow x 3 — y 3 + 8(x + y) 2 <*T?T 'HR 

^IHtHfa: x 3 — y 3 + 8(x + y) 2 

= (x - y) 3 + 3xy(x - y) + 8{(x - y) 2 + 4xy} 

= (8) 3 + 3x5x8 + 8(8 2 + 4 x 5) [HR Hta] 

= 8 3 + 15 x 8 + 8(8 2 + 4 x 5) 








= 8 3 + 15 x 8 + 8 x 84 
= 8(8 2 +15 + 84) = 8(64 + 15 + 84) 

= 8 x 163 = 1304 

a = Vz + V28 RW ^ <R, a 3 + 4 = 18\/3 

a 6 


TOt a = V3 + y/2 

1 _ 1 
CL y/3 ~\~ sFl 

_ V3- V2 

" (V3 + V2)(V3-V2) 

V3-\/2 _\/3-v^ 

= (\/3) 2 - (V2) 2 ~~ 3-2 


[®rc « wf (V3 - V 2 ) «pr w] 


= V3-V2 


1 


a+- = (V3 + \/2) + (\/3-v / 2) = v / 3 + v / 2 + v / 3-\/2 = 2\/3 
a 

4 , *R, a 3 + = (a + —3 •a--(a+- 

a 6 \ a J a \ a 


= (2y/Z) 3 - 3(2\/3) 


a H— — 2\/3 
a 


= 2 3 • (V3) 3 - 3 x 2\/3 = 8 • 3\/3 - 6\/3 


= 24%/3 - 6\/3 = 18V5 (sfflf'te) 

'Snl^H a: + y = 5, xy = 6 ^.c«i x > y ^°\ 
^) 2(x 2 + y 2 ) «<RT "STH I 

*) x 3 - y 3 - 3(x 2 + y 2 ) 4<T ^ ^ i 

*t) x 5 + y 5 <*ET ' s It*T R*f?I ^ I 




^) nm *lft, 2(x 2 + y 2 ) = 2{(x + y) 2 - 2xy} 
= 2(5 2 - 2 • 6) = 2 x 13 = 26 
2(x 2 + y 2 ) = 26 

^) OT'QTIt «ilc^ x + y = 5 xy — 6, x > y 
x - y = ±- v /(x + y) 2 - 4xy 





*o$1r 


' 0 . 5nf*f 


<to 


= ±V5 2 -4-6 = ±V25 - 24 = ±>/I = ±1 
x 3 ~ y 3 — 3(x 2 + y 2 ) 

3 

= 0 - y) 3 + 3xy(x - y) - - • 2(x 2 + y 2 ) 

= l 3 + 3 • 6 • 1 - | • 26 *smr (-1) 3 + 3 • 6 • (-1) - | • 26 

= 1 + 18-39 *WW -1 - 18 - 39 
= -20 Wt -58 

• x 3 -y 3 - 3(x 2 + y 2 ) = -20 -58 

*t) a; + y = 5 x — y = ±1 

CTW TO, 2x = 6,4 x = ^ = 3 Wt | = 2 

toW TO, 2y = 4,6 y = \ = 2 WRT ^ = 3 

z z 

X 5 + y 5 = 3 5 + 2 5 = 243 + 32 = 275 [x = 2 « y = 3 W i] 

x = —2 30*1, 27x 3 — 54x 2 + 36x — 8 <^Rf "STt 5 ? < P'®? 

«0 a + 6 = 5 <4^ a6 = 6 ^jFT, a 3 + 6 3 + 4(a - 6) 2 <fl?T'SlWto^ri 

’t) x = \/5 + \/3 3,0*1, x 3 H—-jr ^ ' 5 It«T to i 

x 6 




i. ^gjrt ^ w: 

2x 2 + 3y 2 7 to 2 — 2n ’t) 2a — b — 3c 

^ra®T W: 

(7x + 36) 3 - (5x + 36) 3 - 6x(7x + 36) (5x + 36) 

«) (a + 6 + c) 3 - (a - 6 - c) 3 - 6(6 + c){a 2 - (6 + c) 2 } 

*t) (m + n) 6 — (m — n) 6 — 12mn(m 2 — n 2 ) 2 

^) (x + y)(x 2 - xy + y 2 ) + (y + z)(y 2 - y^ + z 2 ) + (z + x)( 2 2 - zx + x 2 ) 
$) (2x + 3y — 4z) 3 + (2x — 3y + 4z) 3 + 12x{4x 2 — (3y — 4z) 2 } 




<t8 


8 . 

<t. 

S. 

V. 

io. 


i8. 

Xt. 

M. 


a — b = 5 ab = 36 ^.(.®1, a 3 — b 3 <*RT ^'s? 

a 3 — b 3 = 513 a — b = 3 ^T, ab ' 5 H»T ^5? 
x = 19 y = —12 8x 3 + 36 x 2 y + 54 xy 2 + 27 y 3 ' S TR <*>3 i 

*lf*T a = 15 "33T, '©(.<! 8a 3 + 60a 2 + 150a + 130 <*RT ' s lt 5 T ^®? 

^ a+b = m, a 2 +b 2 = n a 3 +b 3 = p 3 'sW IFNI'S CT, m 3 +2p 3 = 3 mn i 
o + 6 = 3«fl^a6 = 2 ^T, (*) a 2 -ab + b 2 («t) a 3 + 6 3 fa# i 

o-6 = 5«fl^a6 = 36 (*) a 2 + ab + b 2 ^ (*) a 3 - b 3 4<J '5|fa fafa ^ i 

m + — = a rc«i, m 3 + >5?' 'STt^T faf?I i 

m m A 

x — — = p ^c«i, x 3 —^ <*RT "sit 5 ? fa# i 

x X s 

a — - = 1 '3$, '©M Celt's C*T, a 3 —^ = 41 
a a A 

a + b + c = 0 ^?T, '»(.<! C p T^t v 8 CT, 

^0 a 3 + b 3 + c 3 = 3 abc i 

(6 + c) 2 (c + a) 2 (a + 6) 2 
3 be 3 ca 3ab 

p — q = r ^C®1, CENT'S C*l, p 3 — q 3 — r 3 = 3 pqr I 

* 3 -?)= 631 

a 6 — 1 

a = a/6 + a/5 ^c®i, —-— *£&( ^TR ^?T i 

cr 

x - = a/ 3 PPltPT x ^ 0 

SfsjtR ^ OT, a: 2 — \f?>x = 11 

*1) a; 6 + "STt^T fa# i 

x b 


SNM ^ OT, 23 




2x -= 3 ^C«T, IFNI'S OT, 8 

x 


*o)1r 





wm o. ^I'spiiPil^xp ^tf*t 


<t<t 


fasW (Factorization) 

C^Tf ^ ^C®T, CTOI^ 8lC'®W»fi>M» 2j«tCSH^ 

^t t«t%rc* ^*it ^ i ctoa *m 

slf“lfi>C<P ^-|<P«1^ 2f^p*f <PSlt<P fawM ^®Tf ^ i fte’ttRfw 

<^T^lfw 9 lnR1*1 < 5 (^^tt) ^s *tt£iT i c^i'strij ^ ^h<p^ 5 TT x 8 < *TC S ^t 
* i <4 , TO^,*ttw1^ , 'f«is <pF©^1 (,4H«1 'oiIwImI <psI rc<i i 

*1NN 4 1 w»k*il 2 |(.'©j < p c<plc*il ^Tt*fl<H ^,*11*1+ ^ll+cyi c<i3 

^ i C*T5R: 

'Snk<H ibr. 3 a 2 b + 6ab 2 + 12a 2 b 2 = 3 ab(a + 2 b + 4 ab) 

'Slk , sH 2a6(a: — y) + 2bc(x — y)+ 3 ca(x — y) = (x — y){2ab + 2be + 3ca) 

«5fM: stro tots $**n*fw -^r *ira i 

*o. 4a; 2 + 12x + 9 ^ i 

4a; 2 + 12a; + 9 = (2a:) 2 + 2 x 2x x 3 + (3) 2 
= ( 2x + 3) 2 = (2a; + 3)(2a; + 3) 

fctkHH *>. 9a; 2 - 30a;y + 25a/ 2 <7F fagpK W i 

*Hkk: 9a; 2 — 30 xy + 25y 2 

= (3a;) 2 - 2 x 3a; x 5 y + (5 y) 2 
= (3a; — 5?/) 2 = (3a; — 5y)(3a; — 5 y) 

<*FFft <flf 5 n?P ^ tfTO TO ^ a 2 - 6 2 = (a + 

6)(o - 6) tow to'q iim i 

a 2 - 1 + 2b - b 2 (& $**n*TC* fagPW ^ I 

a 2 - 1 + 26 - b 2 = a 2 - (b 2 - 2b + 1) 

= a 2 - (b - l) 2 = {a + (b - l)}{a - (6 - 1)} 

= (d + b — l)(d — 6+1) 

&Hk<H ^3. a 4 + 646 4 <& %3k«t W i 

^Wt: a 4 + 646 4 = (a 2 ) 2 + (86 2 ) 2 

= (a 2 ) 2 + 2 x a 2 x 86 2 + (86 2 ) 2 - 16a 2 6 2 



<tb 




= (a 2 + 86 2 ) 2 - (4 ab) 2 
— (a 2 + 8 6 2 + 4o6)(a 2 + 8 b 2 — Aab) 

= (a 2 + 4 ab + 8b 2 ) (a 2 — Aab + 8b 2 ) 

R 5 ) abx 2 + acx 3 + adx 4 *Q xa 2 — lAAxb 2 _*t) a: 2 — 2 xy — Ay — A 


' 5 WT 9 t I T x 2 + (a + b)x + ab = (x + a)(x + b) 

<psl RR I 4 *fal'st v © x 2 + px + q 'oiMwm <p*il ^ 

a 'Q b *IR C*R, a + b = p »*R? ab = 11 '3'8t*i3 q <*R 

^*ttW Re's '5$ *)ki^ ^I'spflPil'sxp p i q> 0 rc«i, a 'S b <si^ rw 

q< 0 ^PT, a 'Q b fr'tft's f&^^8 '5£R I ^SP*|J p 4R? q ^t^Jt Rt 'Q I 

a: 2 + 12a; + 35 <R* W i 

' y T s rT*Tt 5 T: x 2 + 12a; + 35 = a: 2 + (5 + 7)x + 5 x 7 = (x + 5)(x + 7) 
x 2 + x - 20 CV ^’tRR 5 ’ fasRR RR i 

RRRR: x 2 + x - 20 = x 2 + (5 - A)x + (5)(-4) = (x + 5)(x - 4) 

(Mfo WRl^R* ax 2 + bx + c *>H4lW4 % Wl*f ax 2 + 

bx + c= (rx + p)(sx + q) '55R RtR ax 2 + bx + c = rsx 2 + (rq + sp)x + pq ^ i ^fK, 
a — rs, b — rq + sp <*R? c — pq^Jf I ^®sk, ac — rspq — ( rq)(sp ) <*R? b — rq + sp I 
' 0 |\o<£R > ax 2 + bx + c ^ItW lR*f?I <MC'o ^C«1 ac, x 2 <*R ^’t <*R\ 

x *rr ^R 5 *^ ^irc^ sm rifr x 

<SRT R^t b <*R RRR I 

3a; 2 - X - 14 <?F ^*ttR7F fasRR RRI 

RRRR: 3a: 2 — x — 14 = 3a; 2 — 7a; + 6a: — 14 
= a;(3a; - 7) + 2(3a: - 7) = (3a; - 7)(x + 2) 


<p|«t: Resist 

RQ x 2 + x — 56_*Q 16a; 3 — 46a; 2 + 15x R) 12x 2 + 17a; + 6 


RR 'o||^»h: 'Sll^lw st^M <PW'Q <p^l RR i 

8a; 3 + 36 x 2 y + 5Axy 2 + 27 y 3 %gR«t W i 


*o*1r 








'swim ' 0 . <nf*t 


<t°i 


8a; 3 + 3 6x 2 y + 54 xy 2 + 27 y 3 

= (2x) 3 + 3 x (2a;) 2 x 3y + 3 x 2a; x (3y) 2 + (3y) 3 

= (2a; + 3 y') 3 = (2a; + 3y)(2x + 3y)(2x + 3 y) 

$R> (CRT R«W«KrtH ^ar to: a 3 + 6 3 = (a + 6)(a 2 - ab + 6 2 ) 

a 3 — b 3 — (a — 6)(a 2 + a6 + 6 2 ) <u<^ls <pw <P5ll '^TtTT I 

fc**imcv toW ^RT: 8a 3 + 276 3 *0 a 6 - 64 

8a 3 + 276 3 = (2a) 3 + (36) 3 

= (2a + 36){(2a) 2 - 2a x 36 + (36) 2 } 

= (2a + 36) (4a 2 — 6a6 + 96 2 ) 

«) a 6 - 64 = (a 2 ) 3 - (4) 3 = (a 2 - 4){(a 2 ) 2 + a 2 x 4 + (4) 2 } 

= (a 2 — 4) (a 4 + 4a 2 + 16) 
a 2 - 4 = a 2 - 2 2 = (a + 2) (a - 2) 
a 4 + 4a 2 + 16 = (a 2 ) 2 + (4) 2 + 4a 2 
= (a 2 + 4) 2 - 2(a 2 ) (4) + 4a 2 
= (a 2 + 4) 2 - 4a 2 
= (a 2 + 4) 2 - (2a) 2 

— (a 2 + 4 + 2a) (a 2 + 4 — 2a) 

= (a 2 ■+■ 2a + 4) (a 2 — 2a ~\~ 4) 

a 6 - 64 = (a + 2)(a - 2)(a 2 + 2a + 4)(a 2 - 2a + 4) 
ton tor: a 6 - 64 = (a 3 ) 2 - 8 2 
= (a 3 + 8) (a 3 - 8) 

= (a 3 + 2 3 )(a 3 - 2 3 ) 

= (a + 2) (a 2 — 2a + 4) (a — 2) (a 2 2a 4) 

— (a 2) (a — 2) (a 2 + 2a + 4) (a 2 — 2a + 4) 

4l®t: ^lnc<p RcsW <ps: 

^0 2a; 4 + 16a; *0 8 — a 3 + 3a 2 b — 3a6 2 + 6 3 *0 (a + 6) 3 + (a — 6) 3 


■^-v, *tto w-io <s#r 






<Hr 




«nCTO,a 3 +i=a 3 + p=(a+i)(« 2 -| + i) 

° 3+ 27 = ^( 27a3 + 1 ) = ^{( 3o ) 3 + ( 1 ) 3 } = ^(3a + l)(9a 2 -3a + l) 
—(3a “I - l)(9a 2 — 3a +1) = —(3a +1) x —(9a 2 — 3a + 1) 

2i( o y 


— \ d + 


r 


a 


1' 

a ^3 + 9. 


x 3 + 6 x 2 y + 1 lxy 2 + 6 y 3 ^ i 


x 3 + 6x 2 y + llxy 2 + 6y 3 

= {x 3 + 3 • x 2 • 2y + 3 • x • (2 y) 2 + (2y) 3 } - xy 2 - 2 y 3 
= (x + 2 y) 3 - y 2 (x + 2 y) = (x + 2y){(x + 2 y) 2 - y 2 } 

= (x + 2y)(x + 2y + y)(x + 2y - y) 

= (x + 2 y)(x + 3 y)(x + y) = (x + y){x + 2 y)(x + 3 y) 

^*lli<.<p facSf^t <ps: 

^0 ^ a 3 + ^ ’t) 16x 2 — 25y 2 — 8x2 + 10 yz 

2 6 3 8 




RtSW ^ (i - vso): 

ab(x — y) — bc{x — y) 

®. a 4 — 27a 2 + 1 
(t. (a 2 — 6 2 )(x 2 — y 2 ) + Aabxy 

S. a 2 + 6a + 8 — y 2 + 2y 
b. x 2 + 13x + 36 
a 2 -30a+ 216 
>«. x 2 — 37x — 650 


9x 2 + 24x + 16 
8 . x 4 — 6x 2 y 2 + y 4 

4a 2 - 12ab + 9b 2 - Ac 2 
V. 16x 2 — 25y 2 — 8 x 2 + 10 yz 
>o. x 4 + x 2 — 20 
a 8 -a 4 -2 

i 8 . 9x 2 y 2 — 5xy 2 — 14 y 2 


*o$tr 




*o*tr 


'srajnr ' 0 . <nf*t 


<K» 


id. 

4x 4 - 27x 2 - 81 

i'b. 

i<\. 

3(a 2 + 2a) 2 - 22(a 2 + 2a) + 40 

iV. 

ifc. 

x 3 + 3x 2 + 3x + 2 

*o. 

*i. 

a 3 — 9 b 3 + (a + b ) 3 
o <» b 3 

8 “ + 27 


*o. 

*8. 

*d. 

4a 2 + — 2 + 4a — - 

4a 2 a 



( x H- 2)(x H- 3)(x -b 4)(x H- 5) — 48 

*V. 


26V + 2c 2 a 2 + 2a 2 6 2 - a 4 - 6 4 - 

c 4 


ax 2 + (a 2 + l)x + a 
(a — l)x 2 + a 2 xy + (a + 1 )y 2 
a 3 - 6a 2 + 12a - 9 
8x 3 + 12x 2 + 6x - 63 


27 


- 6 6 


(3a + l) 3 - (2a - 3) 3 
(x—l)(x—3)(x—5)(x—7)—65 


Oo. 14(x + z) 2 — 29(x + z)(x + 1) — 15(x + l) 2 

(TNt'S CT, (x + l)(x + 2)(3s - l)(3x - 4) = (3x 2 + 2x - l)(3x 2 + 2x - 8) 


(Remainder Theorem) 

6x 2 - 7x + 5 (3 s X - 1 ^*Fm « w? 

x — 1) 6x 2 —7x +5 (6x — 1 
6x 2 —6x 

—x +5 
—x +1 
4~ 


x — 1, 'sl'stj 6x 2 — 7x + 5, '5t 9 l*P w l 6x — 1 41 

^rat wift, x r + 

^ >B|ebt4 /(x), /i(x), r « '»|et<K4 (x - a) TOt ^5 

/(x) = (x — a) • /i(x) + r, ^ a <^RT 'st*u i 

x = a 

/(a) = (a — a) • /i(a) + r — 0 • h(a ) + r — r 
r = /(a) 

/(x) (x - a) ^ /(a) i ^ ^ 

(Remainder theorem) i ^ C^fCTT /(x) <?F (x - a) 







'oii<p| 'Sft w ^ ^t 'St’t ^t c^?r ^?t?r ^it 

fcWff i $*fc?Rr $Hk«CM a = 1 ^ /(x) = 6a; 2 - 7x + 5 i 

.-. /(1) = 6- 7 + 5 = 4^t ^ftF*H7BT Wf i (a; - a) « 1, 

*ifw '»k'st)<i ^f, '©kc®! '©fflp'k ^ i *n* ^ ^«ttw ^t ^f, '©kc®i 

<*ras ^©t ^ c<piwi i ^©w ^®i^© c^ '©t’l^er '©i®tc<M 

■^f ^<pn> i 

'©l^PHI'w ii. (a: — a), f(x ) <*RT ^>*ltW C^®f ' J lf^ f(a) = 0 ^1 

SRH: *#, f(a) = 01 ^<*W, fc*W1*& ^Tlft, /(x) CV (x - a) *filt 

'©ffl£*fa i ^spfK, (x — a), f(x) <SRT i 

ft*lD'©S>(.^, *lf?r, (a; — a), f(x) <*RT ^ < pf^ ^’ilW i 

W®^, f(x) = (x — a) • h(x), <?HfCT h(x) i 

x = a <iPico 

f(a) — (a — a) ■ h(a) — 0 
••• f(a) = 0 

^©sl\, c<plc*il /(x), (x — a) fa'©lsrj *jf*T <£R? C<P^®1 *rf*T f(a) = 0 ^ i ^ 

^ 3 T ^s.’ttW ^*f*tt*!T (Factor theorem) *flC*T *lRif&'© i □ 

Slf&'wl *rf*f f(x) <43 >iMI 33 <435 a ^ 0 33, '©w f(x) (& (ax + b ) qhl 

^mt*i 3 33 / 



Sfsjt't: '©l®r<p ax + b, (a ^ 0) <43 3l4l 11 

■^'©sfc *3331 %*IC® *tlf3, f(x) — (ax + b ) • h(x) + r — a ^x + • h(x) + r 

:. f(x) = ^x + ^ - a- h(x) + r 

C^Nt «iIck?. OT, f(x ) CT 5 ^x + —^ ^Ht <P^C®l '»W«p*i a • h(x ) ^ r i 


'©Ist<p = x - ( — 
a 


^T? uplift, r = f 




□ 


'©I'oifR, f(x ) (ax + b ) ^HT '©H <P3C®1 


*0$br 



*o$1r 


'0. 5nf*f 




'S(»|p|**q|ns io. ax + b, a ^ 0 slPlfi> C<PIC«i I < 5§, v t% f(x) ^?T ^’(tW ^(.<1, 

SfsiH: a ± 0, ax + b = a ^x + -^, f(x) <^f?T ^’tfW ' J jf^ <4^ ^ ^x + 

= x — ^, /(x) ^ ^ i ^fK, *rf*T C^®T *lfw / ^ = 0 i 

%*Mlc>U3 mm <4^ *P*i1'©g < p *1**# (Vanishing method) 


^£=T i 


Oo. I 3 -I-6PP fc**lt*fC* fasFtf i 


*whh: /(x) = x 3 — x — 6 '^‘ 5 1^t i ^ —6 ^ ^’ftW^Tf rcc^. 

=tl, ±2, ±3, ±6 i 

x = i,-i ^fror c#, f(x) ^ 'sii 5 ? ^ ^ ^ i 
1¥$ X = 2 (?#t, f(x) 4ft W{ ’’fv ~5$ i 

^r<K /(2) = 2 3 — 2 — 6 = 8 — 2 — 6 = 01 

x - 2, /(x) Iflwffc ^’IIWI 

.'. /(x) = x 3 — x — 6 

— x 3 — 2x 2 + 2x 2 — 4x + 3x — 6 

— x 2 (x — 2) + 2x(x — 2) + 3(x — 2) 

— (x — 2)(x 2 + 2x + 3) 

®lK<H 'Si. x 3 — 3xy 2 + 2 y 3 x 2 + xy — 2y 2 (& R(.sf^ e t <P3 i 

^Iw, x C^ 5 D'l'P >£i^? y (& 3j^<p ^ftr i 

sm <rtRt^ x-^ Rwmi w 

*rf?T, /(x) = x 3 — 3xy 2 + 2y 3 

f(y) = y 3 - 3y • y 2 + 2y 3 = 3 y 3 - 3y 3 = 0 
/. (x — y), /(x) <5'?T i 

‘3^, x 3 — 3xy 2 + 2 y 3 

= x 3 — x 2 y + x 2 y — xy 2 — 2 xy 2 + 2 y 3 

= x 2 (x -y) + xy(x - y) - 2y 2 (x - y) = (x - y)(x 2 + xy- 2y 2 ) 


«#, g(x) = x 2 + xy- 2y 2 





g(y ) = y 2 + y 2 -2y 2 = o 
(x — y), g(x ) 
g{x ) = x 2 + xy — 2y 2 
= x 2 — xy + 2 xy — 2 y 2 
= x(x -y) + 2 y(x - y) 

= (x - y)(x + 2 y) 
x 3 - 3 xy 2 + 2 y 3 = (x - y) 2 (x + 2y) 
wiKsH 54a; 4 + 27 x 3 a — 16a; — 8a Resist i 


^PlWT: f(x) = 54a; 4 + 27 x 3 a — 16a: — 8a 

=M(-ia) +Ka(-\^ -16^a 

= ya 4 - ^a 4 + 8a - 8a = 0 
x — ^ — ^a^ = x + ^ = ^(2a; + a), f(x) <*RT ^, 9 ttW 

( 2x + a), f(x) ^ ^<1tW i 

54a; 4 + 27 x 3 a — 16a; — 8a 


— 8a 


= 27a; 3 (2a; + a) — 8(2x + a) 

= (2x + a) (27a; 3 - 8) 

= (2x + a){(3a;) 3 — (2) 3 } 

= (2a; + a) (3a; — 2) (9a; 2 + 6a; + 4) 

'SlteflH OO. g{a ) = a 3 + a 2 + 10a — 8, /(a) = a 3 — 9 + (a + l) 3 I 

~^) g(a) Cft (a - 2) <MC®1 ^ ^©t ^ l 

/(a) ^hc<p Resist i 


C^fOnt ^IC^, g(a) = a 3 + a 2 + 10a — 8 

g(a) (7$ (a - 2) m\ ^ g( 2) i 

g{2) = 2 3 + 2 2 + 10 - 2 — 8 = 8 + 4 + 20 — 8 = 32 — 8 = 24 
9{ 2) = 24 




*o)1r 





wm o. ^I'spiiPil^xp ^tf*t 


'JjvD 


24 

/(a) = o 3 — 9 + (a + l) 3 
/(a) a = 1 ^ItOT 

Wf (a - 1) ^*ttW l 

.*. _/(d) = d 3 — 9 + d 3 -I - 3a 2 + 3d + 1 = 2d 3 + 3d 2 ~\~ 3d — 8 
= 2d 3 — 2d 2 + 5d 2 — 5d + 8d — 8 
= 2d 2 (d — 1) + 5d(d — 1) + 8(d — 1) 

= (d — l)(2d 2 + 5d ~\~ 8) 
d 3 — 9 + (d + l) 3 — (d — l)(2d 2 5d 8) 

RosH*! 

a: 3 — 21a; — 20_*Q 2a: 3 — 3a: 2 + 3x — 1 *t) x 3 + 6a: 2 + 11a: + 6 




i. 

3d 3 + 2d + 5 



a; 3 — 7 xy 2 — 6y 3 


x 3 + 2a: 2 — 5a; — 6 


8. 

x 3 + Ax 2 + x — 6 

<t. 

d 3 + 3d + 36 


'b. 

o, 4 — 4d + 3 

<\. 

a 3 — a 2 — 10d — 8 


V. 

a; 3 — 3a; 2 + Ax — A 


d 3 — 7a 2 b + 7ab 2 - 

b 3 

io. 

CM 

1 

H 

1 

CO 

a 

X. 

x 3 + Qx 2 + llx + 

6 


2x 4 — 3x 3 — 3a; — 2 


4x 4 + 12a; 3 + 7x 2 

1 

CO 

1 

to 

>8. 

x 6 — x 5 + x 4 — x 3 + x 2 

xt. 

Ax 3 — 5a: 2 + 5a: — 

1 

ifc. 

18a; 3 + 15a; 2 - x - 2 


^ 1 * 5 ? WOt ^ « slow 

fctoR to?i ^rc?i wum ^ i ^ wut^M '©nm^im 

■^© i 4 *itom to?* wur 

^3f 8HSW *tto to ^iMlMl l 'illWlMN Wf 

tor%r 4^tor cw ^itot-i «ito?r sfcm qt<Ht «Mjto to?t<i?r 

*fltoto 'oiWfa 9 lf*l(.'»S ■Ji J pj<8's| gilt's C 9 ^ f*W?T £lt^ ^It5j% ^(.<11 









WDt 

i. ^liw WBlt^ ^ <*R* >IWlWW *W4lM *ft® C4R^ 

'SI'MI'® <0^ fafa ^ ^®t fBf^s i 

'O|' 80 |'® HlPl^im 4<pfi>(.<P C«JC<PlCll '5®!4 (*# x) ^t?t ^F® <PS(.x® ^ I ^?»l? 

^1^^tllTT> 'slWMM ^t®T '0|'«h) '3|'83|vs ^if*t^(.«llc<P'Q <44^ '5®I4 x 

'sitWf st4W 43ff® ^ i 

O. '»1*4'>ulc<P ^5 ^r°'C*t f^5$ '4C3 %sf’tlf*rtw <flf*t 2i4W <P3C*® ^ I 

8. 2t*T5 <u«3^h w ’J® 44G2T 44fi> ■*l»itas<.' , l £fat*t ‘VSC'® ^ I 

<2-. *l^4<Hfi> *RftH TOST ?lf*t a; «*RT Rfr <^s ^ i 

^ 1 * 5 ? ^ar w ^t ^ i ^u^rr w ^rr i 

OT?I ^t slfflJ 

■sict <rf$, q = wtsfa (?m <n w $w?r ®if^iM 

n = c®nc^ 

.\ Ot^T fitfflf T>l4l3 *tf^rM, A = qn 
7PRI <Q 4t$f t^W 

■SJOT 4f?T, q = Slc'sjw* 444 <plc'sr<i CT WT ?PPfr 4S^ 
n = 41*61 <>i‘pilii < plDti 

X — <PlC,*8?S C*||G TfSRI 

W = n 'stw x '*1^30^1 < p|(.'sra C*l ^R*f ^T 5 ^ <PW 
, - . W = qnx 

^PRf *Q 

^C*1 <pQ, v = 2|f4 vi*B|%j Ufart 
t = csrtS 
d = CTfS tj?I4 

,\ d = vt 

•ffl *0 <.®l<ilw>l R«ki^» 

w 4ft, Q 0 = ^ *tt®r wTim w tbhifciii ^Rt <#ft 

q = g|f% 444 •'WCi) facii CT *flft 2lc<iH <pw C3?T ^ 


*o*1r 



'swim ' 0 . <nf*t 




t = 'qfvs^lns 

Q(t) = t *ifaiw 

.-. Q{t) = Qo±qt 

St^*f ^GTTfa *tff5 ’+' <*R? <1# (/$$ ^3lM '-' f^ 5 <w<q*]s <P<^(.'® ^ I 

•l v s < P^I ^TC*t ftw 

*jC*i <pffl, b = CTtft 

r = TO*?lT SR = — = s% 

100 

p = Wf = b 4<t s% 

.*. p — br 

t^W 

c = 

r = ‘^<><11 

.-. fenfU S' = <7(1 ± r ) 

s llC'»S CTR3I, S = C( 1 + r) 4^? ^#?T CTOI, S = C(l-r) 

RF)0ill»t-4|Hl*H 

*)C*1 <pRi, I = n 4<P<P *1^ *jL«il<pl 

n = PiPR> <3<M> ^fSRI 

p = *G$m 

r = <4<P<P »i|<p<p yiM 

A = n l 3 < T l< J i ^fSRI ^»T*H 

CWf, 

I = Pnr 

A = P + I = P + Pnr = P( 1 + nr) 

Tpttm CTO, A = P(1 + r) n 

'Snl^H $8. <ilR<p «i^>h <p$l*i 'st'ij c<p|(.*il •*if > ij*il 45,000 fcMtl ^Ic.'stiS 

^ Pi^ha Imc«i»i OT, siffsR* #rf fowl i 5 'SR ^fW #tt ftffa 

'si^hiR) erHkflH i 4<T WT £|ffSFF 15 1>W #tt ^f*f C*l*n <Jf ^ifrtTO 

4W6M WIJ %R? 

^FS!fr-S&, #F5- w-io C*tR 



'SR?? Wf re «*TO ^SRSlfa OT?T #fl* *lfto q TSRFT i 

0115 blm, A — qx — 45,000 5l4l i 

£t^s‘ ! 1^ #tt 8lth^»ll) RW H?T (re - 5) 'SR 4^? 'SRStfs #ft (q + 15) i 
'»kw, CSflt> ’pf^t ^(.^l (re — 5)(g + 15) 

£t?|lyilM, 

qx = (re — 5)(g + 15).(1) 

qx = 45000 .(2) 

(1) C«tW *ik, 

qx = (re — 5)(g + 15) 

^t, qx = qx — 5q + 15x — 75 
^t, 5 q = 15* - 75 = 5(3x - 15) 
q = 3x - 15 

(2) <4 q'$*?(& ’fit, 

(3x - 15) x x = 45000 

% 3x 2 - 15x = 45000 

% X 2 - 5x = 15000 W] 

X 2 - 5x - 15000 = 0 
^T, x 2 - 125x + 120x - 15000 = 0 
% x(x - 125) + 120(x - 125) = 0 
(x - 125) (x + 120) = 0 
(x - 125) = 0 (x + 120) = 0 
^t, x = 125 % x = -120 

<7R3$ WIJ W5FP *HGT x iRT *IH -120 1 

WiJ 125 

«*. 10 to ^us *hbt i -*ito ^ 15 to *ncsr 1 


RSR^JR: SR?T <t>9, m>|<|| ^<poh d fnc«i ^>s<.v© *tt?[C^ i 


*o$tr 





*oStr 


'srajnr '0. <nf*t 


gig 

ggsr g^ g>gtg ftg 

i to wx 

d to gsfeBRT g^ wt 

^fw 

10 

l 

10 

d 

10 

■*tto 

15 

l 

_IE_ 

d 

_15_ 


a ^4 + 4 = 1 MbA =1 


3 + 2 
30 


%d=^-= 6 
5 


^ 5d i 

% 30 = 1 


g^?tr?, ^mr w 6 to TOfi> c*ra to® *rt?rc<n 

'M>. 4TOg glf% ciilc^ s|R)^c«n ti g*i>l?i x f%.R <?rc® <TO i cgto»3 '»i^c«i 
$ *w c*rc® gn?t i egra c^t«<?fto <?m w? 

ggftR «#, cgtre^t c^t gto v f%.R <*re* to *nto <?fto <?m gto « tog. i 

®i^g, cgtreg 'ai^w cgto +14+51 c+g gto (« + v) toft ^ egra 

<?tto +I4+51 c+g gto (« - v) toft \ 


^rmr wtft, c+g = 


2i#li^giw,« + v = 


<4+° u — v = 


gfrot (l) « ( 2 ) m to gft 

X X (1 A _ x/l 1 

gflrot (i) * (2) toft to *ift 

X X (l l\ _ x/l 1 

<2 <1 \t2 h ) 2 l t 2 t\ 


gro?, cgtre^ «*t gto 


re / 1 1 


2 V *2 *1 


toft. 4+? wto egg gto 


x 11 l 


2 V ti t 5 


toft. 








ffifc 


^ c i <m. 12 *nPr tbhibbi ^^5 <m^i ^sm ^ 

stf% faRcS 14 l^m *ttf% <^?r ^ c^nr i <.&hiw>ifiS «ftf% ^si^fRr 

(WQTir^r ctmffi 96 WaH icsNisitewl^#^ 


*rrr: ^tcr sm ^ ^mt srf% x fast* *nft sim w «w c£hiH>ifi>w> c*ifl> 

?/ <#t *rc?n 

8rtnyiiBr, sm ^r^mr 12 *nfsr ttfaitbilB *|<^r 

.\y = i2*.(l) 

^imm, Ta§fi> ^ ^mt 96 *nf*r 

.-. y = 96x - 96 x 14 .(2) 

(1) (flW *f$, x = \ 

1 Z 

x ( 2 ) >3 »t$, 

y = 96 x ^ — 96 x 14 

LA 

^t, y = 8y — 96 x 14 


^T, 7y = 96 x 14 

_ 96x14 

%y = — j — = 192 




US cs# 192 9$H <#T 


^) <i«1(.'»I'sk.»i 'STt'QTH SRJ <£R*fi> ^Pf 2400 'St^t ^?Tt <£R5 Pr»qhs *jf^s 
■^Tt CT, SfasJ^ *Tl# ?RR I 10 'SR *Tt# ^[‘ 5 lt^» «fl^R 'SfRlf^ 

8 ^PPt C*H i ^vs'sti ^1# 4^° 2|(.'®)(.<P W '5tv5t 

*f) ^ 'Q S| (£|<PWI ti)<pf5 <p|®t p R(/| <PSC. V S I ^ < pl'3tfi> q R(.*1 *tt£3 I 

*f (£ 171 # w %•? <Sr ^us *n?ICT? 

«t) <£w ^ £lR><$t«i 4 sot^?i 2fc.fr. pp *i cgfc^r ctH 

i q%m 3 fc.fr. ^r, cgt^ 32fcfr. <?rc® w w *rfn?r? 


Ob*. <£Rsfi> <£«is 24 ijfatI ^ ^«TJ ^ fcsf^R <UC<I3 80% I ^ifc ^flJ Wl? 

'»'$<P %?I Sffc^R l £|fc ?^C?I W (JR? 

*RftR: ^iSfR ^ 80% 










'0. 5nf*f 


Rtfn, p = br 

t£T^Tt^«T, p = 24 tel ^n? r = 80% = 


24 = 6 x 


100 

„ , 24 x 100 

%b = ——— 
80 

6 = 30 te 


n^ ftsfnn m 30 te i 

• \ 5 ^f% = (30 - 24) te = 6 tet 

^®nt? R?RR 21% n^tn 6 tet <FR i 

ten n ^ wrt tei rrr r% ^n i s % ^5 nRre - 5 ^, ten 

Rnfi> ter Rnsa ncn? 

nntnR: ^n^u ioo tenr^r, r% ^tetenp (100 - r) ten 
Tm&\, w tei^fu (ioo - r) ter, ^n^u 100 te i 


i te, n*R nR^u ——- te i 


^TRR, WWV 100 te ^r, s% *TtS» 


.-. ^fu ——- te npr, s% 


(ioo + s) te i 


100 + s 100 

-x- URt 

100 100 - r 


100 +s 


tei 


100 -r 

+ ^ ten ter Rnre ncn n Rn*it 

.-. i ten ter Rnre njn n x [ 100 — ) wit 

^100+ s J 

R®nr?, ten yi ( 10Q ~ r ) ^r WTtternRffsncni 

* ioo + s 

8o. ^©^nr ntte 7 te ^R nn®r irrr 650 ten 6 nwn ^rrt w? 


nnRR: ^rRnt wtfn, / = Pnr 

tfWFT, P = 650 te, n = 6 n^sT, *R*nT vrRR ^R s = 7 te 



100 100 


/ = 650 x 6 x — = 273 
100 

273te i 

8 i. 6 te 15000 farm 3 ^ffaspr« 

W^fa fa# W 1 

^T*fPT: Wtfa C = P{1 + r) n [<?T*ltOT (7 CW 

g 

C^TQTIt 'oilcs?., P = 15000 L>l < Pl, r = 6% = n = 3 


\ C = 15000 1 + 


= 15000 1 + 


= 15000 


ir _ 53 53 53 446631 

= 15000 x — x — x — = ——— = 17865.24 
50 50 50 25 

• = 17865.24 1*1^1 

^faFt = (17865.24 - 15000) fa?T = 2865.24 fapt i 


<f) fam 10 fl» pqter50% ^i ten efi> c^ter *i^<m 

*[T5 '55^? 

*1) RlfaF 6- ^ 'TO 750 te? 4 W W te W? 

2 

n) Rtfw 4 te w^fa ^pm 2000 te<i 3 >i^iw fa# ^ 1 


8^. tes 10 fi> 

2 % 


tei x o /o ^ ^ 1 §R?m RRifS ^?r 


■jpiTMK: ^nfu 100 te x% tei 
tenfu (100 - x) te ^ 100 te 

.-. ter^u 1 te ^fu 100 te 


(100 - x) 


wffc 10 fa 


1UU w_. 

—— te 
100 — X 

^ 100 ^ 

IW ——-W 

^ 100 - x 

100 

(100 - x) x 10 


*o*1r 






wm o. ^I'spiiPil^xp ^tf*t 


100 z% *itc® R«hi*mj (ioo + z) Uw 

TO®u 100 (ioo + z) 


^fu i R«hvmj 10 ^ z Sm 

_ 100 

.-. —-—— 


(100 - re) x 10 
/-«. 100 -h z 

Sewv-MT 


100 


(100 - x) X 10 


m- . (1 ° 0+ *> 


(100 - re) x 10 

1 fl» ^ifor = in !!° + 1 2 n faPt 

^ (100 — re) x 10 1000 — lOre 

1000 ~ 10a: ^ van^Q>vi ^ i 

100 + z 


V5.fr 

>. /(x) = x 2 - 4x + 4 /(2) tfRT %RT C^P#? 

^) 4 *0 2 «t) 1 ^) 0 

*. l{(a + 6) 2 -(a-6) 2 } 

^) 2(a 2 + 6 2 ) *0 a 2 + 6 2 *t) 2a6 *T) 4a6 

2 8 

O. re H— = 3 re 3 H—- ^ ' 5 lR <P'J>? 

^) 1 *0 8 ’t) 9 ^) 16 

8. p 4 -hp 2 + i m fttswfite ^ C^F#? 

^0 (p 2 ~P+ l)(p 2 +p~ 1) ^) (p 2 ~p - l)ip 2 + p+ 1) 

*0 ( p 2 +p + i)(p 2 + p +1) ^0 (p 2 +p + i)(p 2 — p +1) 

(t. re = 2 — \/3 re 2 'SM "SfR < P V ®? 

^) 1 *0 7 — 4\/3 »0 2 + >/3 

'Js. /(re) = re 2 — 5rc + 6 /(re) = 0 ^.<.*1, re = < P V »? 

^) 2,3 «t) -5,1 *t) -2,3 

S. 9x 2 + 16y 2 <<RT ^ItW ^ CTW ^?TC»[ CT1WT 

^) 6xy ^) 12xy ’t) 24xp ^0 144rey 

re 4 — x 2 + 1 = 0 RC«1, Row V- io £|W|?r '5'8« ^tf'Q I 


*0 


1 


2-VS 
*) 1,-5 



v. x 2 h—- jr <p'»? 

4 «t) 2 ’f) l ^r) o 

&. (x + -) 2 <*R "SIR W? 
cc 

^) 4 *t) 3 *t) 2 ^r) 0 

io. x 3 + <SRT ' s It 5 T < P'»? 

^) 3 *t) 2 *t) 1 0 

tt. a 2 + 6 2 = 9 <!R* a& = 3 ^ 

(i) (a — b) 2 = 3 (ii) (a + b) 2 = 15 (Hi) a 2 + b 2 + a 2 b 2 = 18 

RCRT (TPRft 

i, ii ! *t) i, Hi *t) ii, Hi ^1) i, ii 'S Hi 

3a 5 — 6a 4 + 3a + 14 <llPl 3,0*1- 

(i) <nPtft?J a (ii) *TlPtfiR« 5 (in) a 4 <*RT W 6 

PftRT <?FRft 

i, ii *1) i, Hi 5 t) ii, Hi ^f) i, ii 'Q ii* 

io. p 3 —— <fRT 

64 i „ i i 

(«) P ~ ^ («) P 2 + | + g (***) P 2 +1 + Yg 

<?FRfi> 

i, ii i, Hi *f) ii, Hi ^T) i, ii 'Q Hi 

i8. ^ p Ptc*i <pw 2p Pt(.*1 <pw i 'iMI < f 4 l'ST ^TtW <PW i£R? 

<K?i<pPt*i *t?T ^ <pl'stii> ^PRt*s C?IC*f C’H i ^tf% <p|et5^ ^ r PfR C*R ^?T i 
w %r c*m ^IlM? 

i£. taPi^ 6 ’l%m <pm 10 ''SR (RR> <4<pfi> <m 7 Ptc»i <p*x.'® i lnP<p iR>f 
*lPteR 14 W 6 Rr ^ <pl'srH> <pso® 

i'Jj. Pi'©I <H'Si 10 Ptc,*i < P5ic, v s *||m i Pi's! (R ^ 15 Ptc,*i *||m i ^sRt ^<pwi 
W Ptc*i ^pI'stTS C*R ^US *||<k<iy 

<i«io»l'st</i ^TIR *SRJ 5700 'SflBt "^Rt '55^lt <*Rv '“!'©"5£«Tf CT, SfasR 5 

*it# ^rr ^ 5t wr 1 5 *sr in# *rt hT'qtir 'smst 3 tJrt c*h i 
in# Pi«iR.®i? 

ib-. ^w\ cgt^ #^ 5 T p 11^ d f^.R ws *ttc?n cgt^ $ *w 

<rf 5 q ^\ «rtcn 1 cgt^ c^t 'q c^\ w? 


*o*tr 



'swim o. <nf*t 


H® 

ic&. '5<P'8t*i ^5 15 OT’tt'T t*FC?T ®il J i(.'© 4 ^T*&t ^FTCf 

®nc*t i cgto©?r 5 foft ^ttr, cgra sife^w ^wi 3 f%.ft. 

^ftU I llc®3 C^t 'Q (^©^ C^t <P3 l 

*0. (tests $JB s®r *rcp msi sm s*r smr cbi<jiM>in> t x ffit& *m 
%©ts fl«i 2 fifaB ^ ^?r 1 s®r ij^B w ^ te *#r cteslffc wt 
ffw (<*Mct t 2 >h) 

teBs*TStST 12ftfaB ^<^11 <£&$ 5RW1 ftfalB^ 

i5t%Bra-#T(^^(?mi cbi^ibbilB *nf®r w^rm *r«r 4SRt»t tpr wsr 
^ cstsrt 48 fifitB <j< -^s1 tSkitoiflto© w flBt* *nft *rcs? 

**, * « »r <4* ?m 260 Bm «fl^c*r *w to ^q <?rc s* 4* 2 ^ 

TOt* 3 «pr «*ra* *r 4<r ^pbt 4 «pr *t^fa ^ ^r 1 

* 0 . teB x% *t>fow> ter ct -^j «n>e^t sis, 3^% *m ter srtft to 

OT 18z te CSft *I1TO SR I iRHSpU w %? 

$8 . s*®r 11 Bi<m?i fws <p<k.®i 10% *rt® ^r 1 w? 

teB him 36 ten ter toisto^toh, 72 tester sRcsTOte*^ 
ss®t, SNtBs sr^ij w? 

>i*iI*pN <£)<?<§. 300 B|<>lS 4 <i5?,ws ^<i«i 'Q 400BfalS 5 ^I3«i *fil*p| 

<*ror 128 te sft, *twf ^hito TO w? 

4 % to -gjmmr csRRt Biro 2 sws ^ra^rm « ^rw? *tte 1 te 
tot, ^5*h w? 

^b-. <aroiT ^im 3 tor sro 460 Bisn «<rc* 5 ^ra^r 600 Bm 

■5^1, x io<p<ii ^r? w? 

*ivs4<ii ^if^y 5 Bm ^r -g^mr w Bm 13 ^f^r 990 Bm ^? 

vso. *i«wf ^rfw 5 Bw ^mpm w Bm 12 ^f^r 1280 Bw w 

oi. 5% ^ ^TWn 8000 Brs^ 3 ^r ^l«p| 'Q bgs^r yiMs ^tr^#! ^ 1 

vs^. RR3<i ^»i?r ^pii ^Rc<ii'st«i w (vat) x% 1 Ro^'©! ^jiB^ p Bi<h<i ftgR 

<p^c«i W «J|B ^? x = 15, P = 2300 ^r, 'ojIcBti W? 

vdo. c^tr?rt ^^ur vq dr t'ttw 31 

■^) ^HUitBw x b»rw o«tr^ ■sitwr st^H ^ 1 

^) a: 3 - -4 4 <r '5JH te W 1 

X 6 

Tp^T-io, «tf^s- W-io 0Slt £ l‘ 



S8 


4f*IV 


n) sm n*<t cn, x 5 + -4 = 123 

x b 

os. won't £iw>jw>$ wo n?*ot?r 100 tF wnm fwi 3 ^ i 

R^ 4 nnm "ofttf *rt cnontn £t^jc^?r ijfRn nR^M <•©<.*) 500 1>w <.<k.o 
cnni 

no >ifrR >4 wo n?njr z 4 n? cntS #ttn nfnnrn a ^r, «£rc^ w wt¥ f*tfn 

<P0 I 

n) nfafon wo n?*ot o c^ #ttn nRntn l^tfn n^r i 

n) cs# #nn - wr 5% ^ 4 ns opifn^ Stnn 4% ^tcn 2 w ^ri wt 
4 

fW? RRwin nRti w 1 cs# "gnm In^t n*n 1 

od. < 5 MC'»i'stw ntontn ^0 4nsfi> nm 2400 i>in*ra '©ost n>nt ^0 4ns '*0© ■^cnt afcsjn* 
ntait ^rr ^ 505 t <1^ <p<ic^ 110 nt 3 t nt ojptr ■srNif’tf' ^ost 8 (®tit>) ^tn>t 
cn*n 

no m\ f*t^ nffa nfnntn, nr orrm m# nsmtn - io<mi w ^r fjtfn nnr 1 

n) wtntontnt%ntnt^tvstfstfnnsm 

n) nm ^ostn wiRntn Stnnn 5% ^tn 13 nwn wt ^ntnn o w^*t 
^wrn ntsRsj fn^t w 1 

00. nfts cnra < 5 n# nttnn A fn 5 ^ cn^ b R^c'© cncn f*rc?r onros 1 nfasn cnn gn 
^r c^s nmn wt cnf*t ntntn nt <2to© nt ntn^t w cnf*t ntncn? 

os. 4 n# R 0 & gn ^tsn ntn ntn 117 fi> n^ 30 %n nn ntn cnw c*p®ic^> nrcn 1 '©tn 
19 fi> n^n *itc*t 24 R«i 1 4 ^nn n^[ 6 R*i ntn ntontn nn 4 fi> n^[ R^s n^nt ^c«i 
ntn ntont c*tn <p*h.'© ^ttno 2 fnn «tnm i i«ifi>c'® ’Up® n^ %r? 

ov. ^ «%nn 4n^ stftfw cnost %r nt wwiwi «1 ^ 

wi nM <?ftn> nontnt w 20 csrr cn^© ■fln 1 cnost 

tnc^iwi "^5 mi w n^t ntcni 'ofttw cnn n%m 4 ^n? 

cnostn cnn (nt^w %s:nt w) 10 ^r m to ^©mt emu 
enfe© «n? £t^©jns n^ofr nn ^cn? 


^o^lr 



8 


'Q 

(Exponents and Logarithms) 

'ok/i < p ^5 'oi(.*i«p <£|T> ^Tv’^OT ^jix/ps Pic^ 'oil'© *i^vst £|<pM <psI i <pc«i 

»M 5 ff «wot ^pinh ^ i to»iR 4 

£fa>W ^3t ^ i ^ 2fcsJ^ >>Jt>C<P<l 'Q ^ SfM’t *Hc<P 

csfc^ i »i*iiRwh TR*tH ^r 

’t'FTt? ^Sf *.«l(.^ I <Pjh^<.«1i5s 'Q <pFH\SiS|s <£T?r <imls <#*s tav90|ft<P 

R?lh 'Q ’f'FTl?! er’llftlt^ <iml<l fin (i|<pa||(£| I ifl'SR'Q ^t,C«lk IViIw «T 9 1l9l(.>l«l 

•a ^r*ota 'Q ^pp|^ f^sif^s ^rt^f^t wr ^ i 

^ c*tw — 


► "sjflW ’W <P*N.'s 

► *Htw ^j * ww wt * siait*r ^^s 

’llsw i 

► ■'jix/ps Piii^iHPi ?*fat 'Q slow j i j i j dI<i ^l^ft*? < P3C's *ils(.<i i 

► n^T^fl 'Q'»?|Tv*t^Jt*Ut <P<lC's n »j«i<.<P ^5^^fR>l£3 2R>H 

< P^C'o i 

► «T’1lRi>i ^jMJt ^t's Ml 

► *r*nfafPRT 3 J«flMPI SftW « SfcaW ^^s *IRICT i 

► »mfopr« -nmR* »i»ii^rsr ^jhit *tt<rc<r i 

► \*t ^jt«ut <f^s i 

► « *1*118 WH ^ «WRS?WM® *lt?IWi 

► 4JM*M&M5l >IWJ ^IT« « *lMfa<P fafa ^^0 i 



(Exponents or Indices) 

# cate toit c*ic?iR iw cate ^ ^ 

CTOR I 'Q f%f% slPi(.<p *JI>4R ?ltf*t TO ^?I I 


^»l'8t: l*iu>s ^H^Rc^s *nt% ^c»il ^R®f <P5i i 


TO^ 'KVm K\ <rtRl?T ?jcf 

4lPl 

Ws 


2x2x2 

2 3 

2 

3 

3 x 3 x 3 x 3 


3 


a x a x a 

a 3 



bxbxbxbxb 



5 


a c<it<p|(.*il < ll J ^)<l TOtT n t<ic<pl(.*il RC«1, n a 3 5 fw *R R(.«il 

a n i ^fK, axaxax...xa(n ^R’TO 'TO a) = a n i n TOTt ^t ^5 TO^ 

a TOt f5% i vSftTO, R^lftTOCT a n = axaxax...xa(n ?RTO> TO a) i 

’jw ^ tow to, tow tow TOK*t tow to 

•ItBr i R»f% a £ R (TO»^ TO>) TO? n e Q (TO* (?$) TO TOJ 
a n ^VSstfws I RtTO CTO, n e N ?RTO C^) TO TOI ^®IW ^HfRf ^JW'Q 

TO *ITO I 'TO TO?! TOjfW *©CTO TO 4*1^ TO '*IIC«1IMI TO TO RI 


^TO jjd|Hfi| (mdex Laws) 

*#, a e R ( < Jl'*s < l ^RTO' <?ri5) TO? m,ne N O’Wlfw ^RTO' C^) i 
^ i («R). a m xa n = a m+n 


*p*m. ^ 


a m n TO»T m > n 

—-— n> m 

\a n ~ m 


Pict>fi s^c<M ^ttf% TO]C«1l W: 


a^O, m> n m = 5, n = 3 

a^0,n>m ra = 3, n = 5 

a 5 x a 3 = (a x a x a x a x a) x (a x a x a) 
= axaxaxaxaxaxaxa = a 8 = a 5+3 

a 3 x a 5 = 

a 5 

a» “ 

a 3 ax ax a 1 1 

a 5 axaxaxaxa a? a 5-3 


* 0 $br 







*o$1r 


8 . 




a m 


x a n 


= a m+n 


n Ub 

<*rc* — = < 


a 71 


a" 


Ka T ‘ 


m > n 
*N*T n > m 


^ar « (*fl*FRT ^»). (a&) n = a n xb n 


^f?T, (5 x 2) 3 = (5 x 2) x (5 x 2) x (5 x 2) [•.• a 3 = a x a x a, a = 5 x 2] 
= (5 x 5 x 5) x (2 x 2 x 2) 

= 5 3 x 2 3 

smfa'Mw, (ab) n = ab x ab x ab x ... x ab [n ’ 3 Tv , *tJ^ ab ^pt] 

= (axaxax...x a) x(bxbxbx...xb) 

= a n x b n 

^31 8 ('sMTO? ^ 5 ). " = £• (MO) 





5 5 5 5 3 

“ 2 X 2 X 2 _ 23 


(-) = T X t X T ... X Y [n y *ff] 

\bJ b b b b „ b 

axaxax...xa_a n 
b xb xb x ... xb b n 
TJ3T ft ^5). (a m ) n = a mn 


(a m ) n = a m xa m xa m x ...xa m [n a m 4<J 

= a m+m+m...+m [^5 n Ojbt<M (?lM^r] 

__ ^)7lX71 __ ^TThTl 

.-. (a m ) n - a mn 


^ 'Q (Zero and Negative Indices) 

■>3&C<P ’jarfifsRT Tpcpfl^efl «TC^> a ° 4^° a~ n (<?T*iteT n 

tr*®) aw to* <m » 5 R 1 

i ^W). a ° = l, (a^O) 

(^Hl'?i<p sjb<p). a~ n — (a ^ 0, n € AT) 

a 

<fl$ ^33t Wf SltW 4 <R 

a m 

3jbC<M — = a m ~ n *lti£ I 







a“ 


®r*p <p*l — = a n n = a 0 

' _n 


a" 


o _ a n 
— = 


axaxax...xa (n 


a n axaxax...xa (n 
a 0 = 1 

— = — = a°~ n - a~ n 
a n a n 


= 1 


i. ^ 

O ' 5 

' 3 T s rr*ft 3 T: 

c;2 -11 

-art _ _ tc2-3 _ c-1 _ _t_ _ * 

' 5 3 5 5 5 1 5 


'o 

« if 


X - 


i )«(!)'- (1 


5-5 


=i § i =i 


A. W TO: 




5 4 x 8 x 16 
2 5 x 125 


<0 


3 • 2 n - 4 • 2 
2 n - 2 n_1 


n—2 


5 4 x 8 x 16 _ 5 4 x 2 3 x 2 4 _ 5 4 x 2 3+4 _ 5 4 2 7 

^ 2 5 x 125 “ 2 5 x 5 3 “ 5 3 x 2 5 _ 5 1 * 2 ^ 


<0 


= 5 4-3 x 2 7-5 = 5 1 x 2 2 = 5 x 4 = 20 
3 • 2 n — 4 • 2 n-2 3 • 2 n — 2 2 • 2 n-2 3 • T - 2 2+n-2 


2 n — 2 n_1 


2 n - 2 n • 2 _1 


2 n — 2 n • 


1 


3 . 2 n - 2 n (3 - 1 ) • 2 n 2 • 2 71 


H)- 2 " r 2 " r 2 " 


= 2-2 = 4 


^‘1 O. CT, (a p ) 9-r • (a q ) r ~ p ■ (a r ) p ~ q = 1 

?m*m: (a p ) q ~ r ■ (a q ) r ~ p • (a r ) p ~ q = a p ^" r ) • o 9 ( r " p ) • a r(p ~ q ^ [v (o m ) n = a mn ] 

_ a pq-pr . a qr-pq . gpr-qr _ a pq-pr+qr-pq+pr-qr _ fl 0 _ ^ 


3x3x3x3 = 3 n *t) 5 P x 5 3 = 5 5 


’t) a 2 x a □ = a 3 


*0 (-5)° = □ 


*> m = 1 








Wm 8 . 'Q 

n ^fT (n th Root) 

«T*p <pRi, 53 x 53 = ^53^ 

*mft, 53 x 5§ = 5§+§ = 5 2x § = 5 
.-. (5i) 2 = 5 

5! 4 ft (Rita ^m) = 5^5 4 n <^\ Tj^r) - 5I 
53 c$ ^^ft ^ \T 4 ft ^rwr 75 ^wbt <?r*rr ^ i 

^t ^ 53x53x53 = (5s) 8 

^ ftft , 53 X 55 X 53 = 53+I+I = 5 3x 3 = 5 

53 4 ft ^r (^Drr ’^n^o) = 5 4 fti 5 4 ft ^®r) = 53 

53 <?F VHS^« 1 « ^ 4 ft 'sjttjjcsf 75 'i||<Mc<l C^ft ^ 1 


«u» 


n '53^ CTO, 

an x an x an x ... x an [n a» 4<T*fl] = 


^siTTO, an x an x an x 


1 

x a« 


= o»+»+»+-+£ n l 4ft C^m] 

= a nx « = a 


an 1 = a 


an <iR n V||\i a <*R? a ^ n a» 

'SfsfH, an iRT n ^ = a a ^ n ^fT (a)» =a» = \Ja 

a 4ft \«u<p ^fa C«T*ft ^ 1 


8 . (12)-3 X 754 *t) (—3) 3 x (-\ 



mm: 

^F) (12)-i x 754 = x (54)s =--— r x (3 3 x 2)s 

V ’ (12)1 V ' (2 2 x 3)3 V 

=-p- r x (3 3 )3 • 23 = —x (3 3 x 2)3 

(2 2 )3 x 33 V ‘ 2.33 ' 



bro 




25 3 1 3^2 = 3 ^ 35 y/3 
2 1 X 3l 2 1_ 5 2l 45 v^4 



wfa: 

^0 a > 0, a 7 ^ 1 He's a 1 = $,C«1 x = y 

1) a > 0 , b > 0 , x ± 0 a x = b x a = b 
<t. W: 4 X+1 - 32 

4 *+i = 32 ^ (2 2 )* +1 = 32 ^1, 2 2x+2 = 2 5 

.\ 2x + 2 = 5 [a* = a 2 ' ^C«T, x = y] 

2x = 5 — 2 ^t, 2x = 3 
3 

• x = — 

2 

V3|r^j)©1^ 8.^ 


^ (i - tr): 



7 3 x 7 -3 


/a 2 ^ 2 

i. 

3 x 3" 4 

<t. 

( a- 2 6 J 


n/7 2 • \/7 


\A _1 2/ • • VF 5 


V7 


(x > 0, y > 0, z > 0) 


A 

2 * 1+4 _ ^ t 2 n+1 

VS. 

(2- 1 + 5“ 1 )- 1 


2 n+2 2 




3771+1 g**i+l 

8. 

(2a _1 + 36 -1 ) -1 

br. 

‘ ^3771—l^m+1 


*oilr 




sim m (& - id): 


w 




4 n — 1 
2 n - 1 


= 2 n + 1 


i*. 


10. 

11. 


22p+l . g2p+<7 . gp+g . §P ^ 

3P-2 . g2p+2 . 1QP . 159 = 2 




/ T P \ P+1- r / T 9 \ 9 +r -P / T r\ r+p-q 

*• fe) (?) '(?) =1 

i'b. a x = b, b y = c <f = a 'sw C p T^tt v Q CT, xyz = 1 
(iS - ^,0): 


iS. 4* = 8 

iift. (v^) 35 * 1 = (v^3) 2x_1 


ibr. 2 2x+1 = 128 
*0. 2 X + 2 1 ~ x = 3 


*>. P = x a , Q = x b R = x c 

<f) P 60 • Q _co <*Gr fa# 1 


*0 x - 5 - 2 (RP) a ~ c *<RT fa# 


*0 ct, 


3 


a 2 +o6+6 2 


8 


6 2 + 6 c+c 2 


X 


8 


<m 1 

c^+ca+a 2 


= 1 


X = (2a- 1 + 36 -1 ) -1 , Y = Pfl 





^ Z = 


5 m+1 


25 m+1 


l^m +1 

X <£RT WM fa# m 1 
*0 Celt'S CT, Y + ^81 = 5 
*T) (FfSte CT, Y + Z = 25 

si^©- w-io osift 


, C*T*lfaT x,p, q,r > 0 



*rtlfaf*T (Logarithms) 

iflpRr 'Hf'T ^^5 #l*1l9>i»l (Logarithms) ^ ^ i « ^llQuw^ 

^RCW*! ®Rt (Log) C^Kt ^?n ^5 ^5 ?R*&t ^t ^lf*t?T tt e t^ 5 «T, '»M<P «1 ^Sltfw ^RttfWRT «»lklc<U 

w ^Rr i 

wtft, 2 3 = 8 ^ 5 #tfw wtt ^rwi c*mt *jr iog 2 s = 3 1 ^Rr, 

log 2 8 = 3 ^T, 'STtWT OT*lt 2 3 = 81 2 3 = 8 '5J*T 

log 2 8 = 3 Mft^csr, log 2 8 = 3 ^FT 2 3 = 81 ^<P^«k<i, 2 -3 = ^ ^ (& ®TC*R 

1 8 

■sTtwr <^rr tirt, iog 2 - = -31 
8 

a x — N, (a > 0, o ^ 1) ^<.*1, x — log a 7V N <flRT a I'»f'Q < P *Rt <i«ll "^I i 

<n^><u: x (kN 5 *Tt w*i, a > 0 3.c«i a x *i«iI'9| < p i 

^R^jltk. ®TC*R "SIR 'oiIcr ^It <*!■''»<! i **JRJ W5FF 7 R'*IJR sit’R sir i 


^l«t: Rcd*i ^l#t*jc*ilc.vo ^i><p ' s Tt*0C 5 T <p*i: 



sjbM* SIIWI 

^m’srrw 


siiwr 

sHWI 



O 

o 

1—1 

II 

CM 

o 

1—1 



10° = 1 

logio 1 = 0 



~i 

3 "9 



e° = ... 
a° = 1 

log e l = ... 



2^ = V2 



* * * * * * 





10 1 = 10 

logio 10 = 1 



~ r~ 





2-1 = -= 

V2 



e 1 = . . . 




</¥ = 2 



... = ... 

log a a = 1 



*l*1l9nt>l« JJjflMft (Laws of Logarithms) 

*#, a > 0, o^l; b > 0, 6^1^M>0, N > 0 
^jaj 'b 05fIJ 'Q <£& ®Rt). a > 0, o^l '5FT ^) log 0 l = 0 *0 log 0 a = 1 

2RR: a° = 1 

.-. «TfR ^R^t '$$5 *H^, log a l = 0 (Sfsrtfcfs©) 

^RRT, ^3f a 1 = a 

.-. «TC 5 t?' ^R^t '5P© *11^, log 0 a = 1 (sRlPi^s) 

^J«5 H (t[ e tW!?r «Rt). \og a (MN) = log a M + log a AT 


*o$tr 






SoStr 


'sraM 8. 


SfsiH: log a M = x, \og a N = y 

.-. M = a x , N = a y 

MN = a x • a y = a x+y 
log a (MiV) =x + y 

^t, log a (MN) = lo g a M + log a iV [x, y <SRT ' 5 Tt»T <lPlC.fl] 
log a (M7V) = log a M + log a JV (Sfflfaff) 

log a (MNP...) = log a M + log a N + log a P +... 

log a (M ±N) Y log a M ± log a 7V 
M 

^3r V (STOWI* W\). log a — = log a M - \og a N 


SfsrK: log a M = x, \og a N = y 

M = a x , N = a y 

_ M a x 
«fl*K — = — = a x ~ y 
N ay 

1 M 

■ ■ l0 8a^ =X~V 

’ ’ l0g “^ = l0g “ M ~~ l0ga7V 

^3f «& ('lit'®* “T 9 !). log a M r = rlog a M 


2f5lH: log a M = x, M = a x 

% (M) r = (a x ) r % M T = a rx 

lo g a M r = rx ^T, log a M r = r log a M 
log a M r = r\og a M (2Wf®t^o) i 

(log a M) r 3R* rlog a M W •Tt'Q fjCv * i 
CT>R (log 2 4) 5 = (log 2 2 2 ) 5 = 2 5 = 32, 5log 2 4 = 5 • 2 = 10 ^ 32 
^J3f io (t%f% 9 §#f). log a M = log b M x log a b 

STsiH: log a M = x, log b M — y 

:.a x = M, W = M 

a x = b y ( a x )v = ( b y )v , b = a v 


\ro 



V8 

X 

- = log 6 %x = y\og a b 

y 

^t, log a M = log b M x log a 6 ( fiTsilf^©) 

i. log 6 = r^— WI log 6 a = 

1 ° Zb a lo Sa b 

sfaM: '«il»ml log a M = log b M x log a 6 
M = a <iPi«i *fl^, log a a = log b a x log a 6 
% 1 = log b a x log a 6 

l0 Sa 6 = iT~T l0g b a = r-^-r 
!og&a log a 6 

fc. log 10 100 «) log 3 J «f) log^81 

y 

log 10 100 = log 10 10 2 = 2log 10 10 [•.• log 10 M r = rlog 10 M] 

= 2x1 = 2 [•/ log a a = 1] 

*) lo g 3 Q) = lo g 3 = lo g 3 3 " 2 = —2log 3 3 [•/ log a M r = rlog a M] 

= -2 x 1 = -2 [v log a a = 1] 

*0 iog^s 81 = lo gV3 34 = iogVsiC^) 2 } 4 = ^gVsCv^) 8 
= Slog^v^ = 8x1 = 8 [v log a a = 1] 

5\/5 «*rt 5 »r*t w? 400 w? 

5V5 «*rt 5 W& 

= log s 5\/5 = log 5 (5 x 55) = log 5 5§ 

= ^log 5 5 [•/ log a M r = rlog a M] 

= \ x 1 = \ [••• log a a = 1] 

&&CS, log a 400 = 4 
a 4 = 400 





*o$1r 


8 . 


^t, a 4 = (20) 2 = {(2\/5) 2 } 2 = (2V5) 4 
/. a = 2y/5 [; a x = b x , a x ^ 0, a = b] 

2\/5 

V. x <1W fafa W: log 10 x = -2 *t) log a; 324 = 4 






logi 0 x = -2 


x = 10 -2 = 
x = 0.01 


1 

102 


100 


= 0.01 


*0 log x 324 = 4 

^ x 4 = 324 = 3 x 3 x 3 x 3 x 2 x 2 = 3 4 x 2 2 
^t, x 4 = 3 4 x (V 2) 4 
% x 4 = (3\/2) 4 
.-. x = 3\/2 

fe. sW't ^ CT, 3log 10 2 + log 10 5 = log 10 40 


^Tsf^ = 3log 10 2 + log 10 5 
= lo gi 0 2 3 + lo gl0 5 ['•' !°g a M r = rl °ga M l 

= l°gio8 + l°gio5 

= logl 0 ( 8 X 5 ) [■•’ [o Za( MN ) = !°ga M + loga^] 

= log 10 40 = (SlUlR's) 

<WOT>o. log^ + KoS-iog^ 

logio 1 - 2 

l°g 10 V^7 + log 10 8 - log 1Q \/l000 
logio 1 - 2 

logio(3 3 )^ + logio 8 - logio^O 3 )^ 

1 12 

log “Io 

= logio 8 ^ + logio 23 - logio ( 1Q )^ 
logio 12 - logio 10 


\r(t 



2 ^° 8 io^ + 3log 10 2 — 
l°g 10 (3 x 2 2 ) - log 10 10 

|(l°g 10 3 + 2log 10 2 - 1 ) 

" log 10 3 4- 2Zo0i O 2 — 1 I ' 'ogiolO = *] 
3 

“ 2 


8 A 

i. ' 5 Tt»T 

log 3 81 *0 log 5 ^5 *0 log 4 2 

log 2v/5 400 «) log 5 (v / 5 • -y/ 5 ) 




8 . 


d. 


a; ^ <P3: 

log 5 x = 3 *0 logj.25 = 2 *0 log z — 

0^*118 G\, 

5log 10 5 - log 10 25 = log 10 125 
50 

*) lo Sio^ = lo gio 2 + 2l °gi 0 5 - lo gi 0 3 - 2log 10 7 
*0 3log 10 2 + 2log 10 3 + log 10 5 = log 10 360 

. ^ 10 ftI 25 o1 81 

7l °gioy - 2l °Sio^ + 3l °gi0gQ 

*) log 7 (\/7 • V7) - loggv/3 + log 4 2 

(fibp b^c? c?d? 

") log^+log^ + log^-Slog^c 

x = 2,y = 3,z = 5,w = 7 

\f\P ^ 3 *T*t f^f?T ^ I 


*1) wlog— — xlog-5—I- y\og—T- ^ ' 5 It*T W 


V 


'x 2 y 


x 4 z 


n t 

logv^ + ylogx - -log (xz) 

*0 C^«, - . ( . . a -=log 2/V / ^ 

log(xy) - log^ °y v 


-2 







Wm 8. 'Q 


br«l 

(Scientific or Standard Form of Numbers) 


^5 ^ ^ sw*t *nft i 

cw, «tft - 300000 1 %.ft.M = 300000000 

= 3 x 100000000 ft.M = 3 x 10 8 ft.M 
v{\m, <4<pfi> $J$,c^lc'sr*i 


= 0.0000000037 C*T. ft. 

= in 3? nnr , nn OT.ft. = 37 x 10“ 10 <?fft. 
10000000000 

= 3.7 x 10 x 10- 10 CT.ft. = 3.7 x 10~ 9 CT.ft. 


, oi(.*i < p ^5'oi(.»i<p C^fS ax 10 n £W*f <psl <.<HI(.*i, 1 < a < 10 

WneZ i CTtPIt *rc«Bfir a x 10" ^Tt t4»lP)4> i 


^m: ftt5?T ^»|R4 »II4IW sm •**: 

15000 *1) 0.000512 <0 123.000512 


*Nf^ (Logarithmic Method) 

eT’ttfWT ^ 

’Ml'Slft* (Natural Logarithm): tsr ^Pfeifer Cohn 

Napier: 1550-1617) yj£8 J ilc«i e (3 s ftf% *JC?T SfaTsf «r>llRin i i ' 3 T sp tf^5 ^ 

<pw»i i e e = 2.71828... i 'Sfa a r>1lR'i»i 

e ^sffa «r»1lRn>('Q ^ i log e x \nx ^ i 

*0 '•Hlfiin a t (Common Logarithm): ^«ulc®o C5*# ft’PT (Henry 

Briggs: 1561-1630) i^8 10 ^ c5ft®f 

^1#1) fr©ft ^c?r i *wiR hw io ftfw <*t 

^J^tfW spttftw ^ 1 log 10 x C®NT i 

^sr*t^«n^r<nf»m(%f*tftift)c^r 
io <?? ft% ftpiw «rat^r i ftft io *raw^ri 






Mr *tf*IV 

(Characteristics of Common Log) 


4?*fi> ^!\ n ra* sm ^ *nt, 


N = ax 10 n , <?T«lfl?T AT > 0,1 < a < 10 <4?? n E Z 
10 fof'QC'S wf’t tol 


log 10 7V = log 10 (a x 10 n ) = log 10 a + log 10 10 n = log 10 a + nlog 10 10 


log 10 7V = n + log 10 a [v log 10 10 = 1] 


10 rac? logJV = n + loga 
n (& <i«il ^? logAT >4? i 

1 ?ra? C^fra 5 ?>f?: £Pr 3 5 f?*lJl? ?ft>ra, ?? , *lJt1l>? 

*p||Rii(.>ra ?ra <?$ y oi’*p^K , «lJt?r rara l ?nr 4?^ ^f ?ra *Rtw i ^fK 
m ^to^ra? ?J? m - 11 


N 

N ta\aa|R<p 

^ t><? 

?tra? ^r?rat? 

“to 

6237 

6.237 x 10 3 

3 

4 

4-1 = 3 

623.7 

6.237 x 10 2 

2 

3 

3-1 = 2 

62.37 

6.237 x 10 1 

1 

2 

2-1 = 1 

6.237 

6.237 x 10° 

0 

1 

1-0 = 0 

0.6237 

6.237 x 10- 1 

-1 

0 

0 - 1 = -1 


<n?t? to? w csira* ?#: sm wi ?r sim*r toto to « 

4 ? sf?? ^rcw>? "sitraf w^jrait o C^pJ) ?m? ( ' 3 T°'^utf&? »ptif??ra? ^ra 

*jraj? ^ ! *ut? rara i raft ^?? ?ra wsff i *iraj? ??*ut k *w<ijifl>? 

*mtf??ra? {-(fc + i)}. 

<£<# ?f?tw ?jer, ?tra ‘-’ to ?t to <tofi>? %*tra *-’ (?i? to) to c®Nt 
?? i (.*)*!*i, —3 ra 5 ^T?t ?ra 3 R«i i ^f •? ?t®T '8 |H <! p j i^. ®it’t? ?HN<p 

^pftra i 


*o*1r 








N 

TV **RT ^'as|R^ 


R** 'a 

«*RT*WBt 

44^ 

0.6237 

6.237 x 10" 1 

-1 

0 

-(0 + 1) =-1 = 1 

0.06237 

6.237 x 10" 2 

-2 

1 

-(1 + 1) = -2 = 2 

0.006237 

6.237 x 10" 3 

-3 

2 

To 

+ 
1 —> 

II 

1 

00 

II 

001 


W5FF ^a *ttET, WRF ?f44t *HT3FF i 


vBhI^‘1 tt. f*TCE<r ^IJT^m t# fr 4 ?f W: 

^) 5570 «t) 45.70 *t) 0.4305 0.000435 

^TsrNI 5 ?: 

^) 5570 = 5.570 x 1000 = 5.570 x 10 3 

.-. 3 

«MJ'©IM, 5570 ^R^lllto *TC»&r 4 fl» I 

.-. *rc<&iflhr»rc»Rr = 4-1 = 3 

*0 45.70 = 4.570 x 10 1 

;?K4{fi(S* »rc»fir 1 

'oi'O'olw, i* 1 l»ic.<ps ^tor, ^ 4 K *j 4 ^RP*f 2 fi> 1 

.-. ^unflhr = 2-1 = 1 

4) 0.4305 = 4.305 x 10 -1 .\ TOfflflhr 4# -1 

'fiMMM, TO&fiT 1^5 « 4 *T *RR^ W ?Tt 4 *F ^®F 4 4* *rtCTT CTOt 0 (^RT) 

<r^, ^4te 0 1 

.-. = -(0 +1) = -1 = 1 

.-. 0.4305 TOBlflftr ^ <$# I 
^) 0.000435 = 4.35 x 10" 4 

.-. «jffo -4 4 

^R^Ulf^ « <iRT *RR^ W 4 «fl?r'SltW 3 fl» 0^11^1 

.-. TO&lflhr = -(3 + 1) = -4 = 4 
.-. 0.000435 ^R^tJlfifcl 4# 4 
*tf^o- w-io osfPr 




bo 


ftfefc 


(Mantissa of Common Log) 

C^I^T W!*fo 1 WW C^tft ^IHtW ^’’Ut i <4fi> 'oi^ii 

' 3 Tv <! *tJt i W fif'F'fr Ti*ltw *4R #5 Wfc?F?r ^ C^t 

wRf »r*r ^>iPi4i c«i??p cm w*im i 4jHfwUtiw c^^t^i^rat 

l^fhr *N%s®, ^fk 4iMf wUwn ^R?c *rc*ra 

i*. log2717 «£RT ^ « Wfi 5 W: 


<p)h>yc«ii 5 ^ <imls 


AC 

log 

2717 

= 


3.43409 


.-. log2717 4<T <£<# 3 «<W Wl^F.43409 
J®. log43.517 <*T?T W i 


'^T*fl 5 T: <wh^<.«ii>* ^ml* 


AC 

log 

43.517 

= 


1.63866 


.-. log43.517 «*RT *[jfo 1 «*TO Wl* .63866 
i8. 0.00836 «*RT *t# « «Rl? W? 


<P)h^c«ii5o ^f?T: 


AC 

log 

0.00836 

= 


-2.07779 


-2.07779 = -3 + 0.92221 = 3.92221 


.-. Iog0.00836 *t# -3 <*TO WRs .92221, Wtt WttW ^8Utt 

‘-’ *rc»mflhr «*ibt OT 4 tCTt i 

id. log e 10 fofa ^T: 


^I^fPT: loc 10 =-=-=- 

8e log 10 e log 10 2.71828 0.43429 

= 2.30259 (etm) 

<WMfWl 3<1 wsm 


[<WM$Wl>« W TOS] 


> 1(7 


In 


10 


E 2 - 


30259 


<p)h^c«ii3^ <u<irIs ^C?r R^Pif^s 10 « e fofe<P *T*t ^?T: 

^) 2550_*t) 52.143_<Q 0.4145_0.0742 


*o$tr 








^r*om 8. 


8.0 


i. (7FR ^ a 0 = 1? 

^) a = 0 ^) a^O 

^5 • ^5 «*RT 'STH Iter <?FF#? 
^) ^5 *0 (s/5) 3 

o. log a a = 1 c<ph *fas? 

^) a>0 *f) o^l 


’t) a > 0 
*0 (v ^) 3 
’t) a > 0, a ± 1 


8. logj.4 = 2 ^T, a; ^ 'SJt^T ^®? 

2 *t) ±2 ^t) 4 

<?. a x io n wtcsr ce^rm wv c^#? 

1 < a < 10 «f) 1 < a < 10 «t) 1 < a < 10 


'fc. a > 0, b > 0 a 7 ^ 1, & ^ 1 '5^T 

(i) log a 6 x log 6 a = 1 

(ii) lo g a M r = M\og a r 

5 

(in) log a (^a -y/a) = - 

'Q 9 lw5i wH ^»«U^c«nl ^1$^? 

i *f) ii *t) i 'Q iii 

H. 0.0035 «<RT <£<# 

3 1 «t) 2 

0.0225 RmmI TO Iter (lr - io) sftrtjFTET $3* *fl«: 

tr. ?R*|JtfiNr a n Iter (TFt 1 # *lf$^? 

(2.5) 2 «t) (.015) 2 ^t) (1.5) 2 

b. Iter C^#? 

^) 225 x 10“ 4 *f) 22.5 x 10~ 3 «t) 2.25 x 10~ 2 

io. ?T?ter W? 

■^) 2 *f) I ^t) 0 ^) 


ii. l4Salft<r> 2t^M 

^) 6530 *0 60.831 

®) 0.00000014 


to 

o^l 
*0 v^25 
^0 a ^ 0, a > 1 
*0 10 

*0 1 < a < 10 

*0 ii 'Q iii 

^) 3 

^ (- 15)2 
*1) .225 x 10- 1 
2 


n) 0.000245 * 1 ) 37500000 



*t) 2.53 x 10 4 


9.813 x 10" 3 


i*. sm •**: 

10 5 *f) 10" 5 

®) 3.12 x 10" 5 

io. w.^ cm w (*jm$ wUn wtm rt ^y. 

^) 4820 *1) 72.245 *0 1.734 *T) 0.045 

®) 0.000036 

*8. *jMfwtoi wtm w fter nm°\ *rc?m « wi* ^ 

^) 27 «T) 63.147 «0 1-405 0.0456 

®) 0.000673 

id. l fc 1*M«/fcM*C»rcr R»T CsfPm % ii*lfw **TH <#<a) f^<# ^Rr: 

5.34x8.7 «f) 0.79 x 0.56 *t) 22.2642-i-3.42 

^) 0.19926 4- 32.4 

i'b. ^ log2 = 0.30103, log3 = 0.47712 ^ log7 = 0.85410 ^T, W 

' s rt*T f^fa W: 

^0 log9 *0 log28 *t) log42 

i*l. CffQTIt 'oilc.^, x — 1000 y — 0.0625 

?) xC? a n b n ^RFlCS a'Qb CTtf®RF i 

X 'S y i^RT ^t fc l*P«1(. < P t<l'83|Pi<p '0||<p|w sm*\ <P<I I 

*0 xy <*RT Wtt <Jffa « W»FF fa# ^ I 



'jj'ora e 


(Equations in One Variable) 

03fttf5 w 'Q c«rc»if^ 4W?r <»mls i ^ o«n<pRPlv 

w mm mus %«ift 4 <r worn m\ *\§\m u t *&< ftua ^ 

mm m\ mft ^f|i 4 ^*sm m wfaPtS <sftm « f^© 
?ifwt ^ Tsre^Ff «wt m\ w mt «i*©<ifofe<i> m*m m*m 

4 ^*m c*tw f*pR%t — 


► m&m m *tt ^ijt mus i 

► ^t«ur mus i 

► mms >i51<»<n«m mm mus *ti<rc<r i 

► m*m ^ mm mu§ i 

► mm mus ^ mm c^ fa# mus *it?rc<r i 

► ^R5#5f%^ ^WIH fafFS >l5l<p?l fc j #*T ^ifpT <MO» *tR^l 


W (Variable) 

^rat w#, x+ 3 = 5 1 4 fi> mm mus ^ '©ifaii itff*\ x m m 

C^ <pR i v o|'8s|vs x 4<pfi> &® 1 <P i '©iMs, x + a = 5 mm <P^C'© ^C° 1 , 

«iN<ii x '3'?r 'hr 1^f?r <pRi, a 'fl?' *j?i i x (ft 'Sac^ ^<i<p Rrc<i ^?i i 

x ^ "Sit 5 ? a <SR RWT ’tt'QTlT RFTI '©W a <4R "SIR fa# <PSC'© ^t«T, ^RR faNMl 
a = 5 — x; a <^R RR x <*R RRJCR 9 ft v 3'?It *j|w i a &«1<P 'Q x failw 

Rwfb's i ^ fa*m c^tM fa#Hi r rwt sr#n© ftfa ^nft x <ft fanw m 
* ?$ i m\ms ^afar <i#mi« crS c*tm fa?p<r x,y,z c* wm farter mt 
** £RR fa<.<p*i a,b,c (ft Rc^ic^ <p^l ^ i 



S>8 

CR 4<pn> Wlifl 'oi'ssl'® <Hp| Rk<p, vslc<p iHR* &®i<pRFlv Rt Wf RsflRSRR <i®il 

RR i CHRR, x + 3 = 5, x 2 — 5a: + b = 0, 2y 2 + by — 3 = 0 R'sjlft I 

^RlRRt C# WlfR i Rpf CRT> 5={i:x€i?,l<i< 10} RR, '©M a:-^ 'HR 
1 CRCH 5 10 Rtf*© <.<u.<plc*il < il'*® < 5 R°Rjf Rlw i ‘HRIc*i x &®i<p i ^lc®t<§. v ©iN<il <i«ic,'s 
R# CH, (RHCRT TO 2i#F (RHtRT CHCfcf $RRR (RtRflR ^©RR «flW RRR* RCR i 

R^to^^R Rto <r*krt Hfwi? src^r RCRte rf©w >j51^<t<#^ ri© rcr i x +1 = 
5, 2a; — 1 = rc + 5, y + 7 = 2y —3 ^i?l<p<iH^(.«il<i Sk'Sj^fiJs RR> 1; i^ceil i£)RJ d«i<pRPH> 
^ H^<MM i 

'SfRR, x 2 + 5x + 6 = 0, y 2 — y = 12, 4a; 2 — 2a; = 3 — 6a: RSllRR't’pRtR Hi© 

2; iW W4RPI4J ftHT© Rvj)<M«t i 2a; 3 - x 2 - 4x + 4 = 0 4R* W^RPH* 

IsRl© i 


'Q (Equation and Identity) 

R»ita<H: R^NrcR RRR f&c^ 'j^R> R^R*rt 3lk<p, ©RRt ‘HR*Rc^ (sRR© ©MRc,**?) 

^Rj Rfi*ff© RfcRi ^ RCR5R R^#R Mt<M Rl?foR Rt© RRtR Rte RF© RtCRi RftRRR 
RRtHTR R*CR t>Rt<M Rt4te RtffsR RRtR R?HJR* RtR RlSRl RtCR i <H^ RtR Rt RtRRCRtCH* RRt 
RR R^tWlfijR ^R l 'JjR Rf ^R’jCRl RlRt R^W# fRR RCRI ‘HR*tfHH* ^CRR CTO <HtpRf 
RRtR Rt ©IRHtR RC© RtCRi CHRR, x 2 — 5x+6 = 0 ^R 2,3 I'SftRtR, (x — 3) 2 = 0 

RftoRFt x 4R RR 3 RCRS 4R ^R 3,3 I 

'qc'oi: RRR f^C^R ^$*lw RRR xi|vsRf*1^5 ■jrHJ R^R^t Hk<p i RRWR •’ictflc© RtC©R R°HltR 
CIJCR'Q ©lf*lR> R^RRS RtCRR 'SfRJ '©I<.©l1i> lR*R RCRI RRR fk^R ^5R RCR*R RCHJ CHHCRl C5R 
R^i^ W5R l RRR, (x + l) 2 — (x — l) 2 = Ax 4<pf5 'OIC'OI, x 4R R^R RtRR 
■®RJ fRR RCR l ^ ^ Rf^R*# <5R# 'oit'on I 2t^5J^ fRtRf^^tfR ^3T ‘HR# 'oic.'oi I (RRR 
(a+b) 2 = a 2 + 2ab+b 2 , (a — b) 2 = a 2 — 2ab+b 2 , a 2 — b 2 = (a+b)(a — b), (a+b) 3 = 
a 3 + 3a 2 6 + 3 ab 2 + b 3 ^©jlftt 'siwi i 

R^R Rft^RR ^TO5R RR I 'OK.'atl RRR (=) Bc^<l RtRRC« = RJR^s RR l ^©CR R^R 
^5TO5R^ RftRSRR RtR W5WR CTO'S RtHlRR® RRR RJRRjR R5Rt RR I 

RftWf 'S ^5CRR HNRSI fRC5 CRSRf RCRf; 

O 

*Y 







«&<? 


i i ^wM [t>w?n ^ ^*t*rt «ft^® 

*ift^ T5r«t^t < 4 ? *t?^ ^j*& «ii<pc'© i 

$.1 ^o?f ^flait 'oi'*i»ih '5P© 

■'it^i 

O l D«nc<P^ ^Ic.l’Sl etl) ^laHfc 

^nsr^i 

81 ■sitCT? ?R*&t ^tfw ^namr wt 
5 ,os *nsn 

Q-1 ^^1<p?l c t 'oic'oi *Rf l 


^TO55f 

i l ^ Sftw l 

^ i ^»?i 'snait i 

oi ww?i <?rcfor ^j 

jmin> w ^ i 

8 l &»it<q»* ^5PR*& ^ft*Rr ^t*U J l»l's|fi> ^TsJ I 

<t i Tf^r %f#t€tn wmK Jifwt i 


^) ^<p«H , >]g«iI* wh(5<i W 'Q ^ff ^lfi>? 

W3. + 1-5 W|-^=| 

5 o z 

*) W55? C*T*h 


^FiWT (Solving Linear Equations) 

^pn^n?^ ctci %ro sr?m <p*o» ^ i <4$ f^R^®Tt wptt «o^«t 
^PTWFT ^ i ftTPT’JM 

i. •*)*!) <p<ic fc ls S'o?) , 1c,' s ? T f? 1 *lJt ^t <Ilf*t C*IM <p<i(.«i *F^?I ^llc^p i 
$.. ^R*lJt ^lf*t RmiW < p^c w i ®Hc<p i 

O. *1»l)<P<l<. c t? ^5?l*NR^ t£)^ Tf?^|Jt ^t 'alf*t ^l?t tpt ^t«1 $IR^ I 

8. >iSito4c«Rr ^pj ^R^iir ^nnPunit *w ^r»t *tw w «ir*f i 

%*R?i?r *Pft,c«ik<p %spif«i^i ^tf*t? "sftwr 2t^t*f m-. 

*if *?x = a <*rc? c^o^r '®K(.«i, 

(i) x + c = a + c (ii) x — c = a — c (in) xc = ac ( iv ) — = - 

c c 

<4^|v®l a, b 'Q c fts'ifS ^rf*t ^ '©(.<!, a = b + c ^.C«1, a — b = c a + c = b 

QJW, a = b — c i 

^?Ti 






iS'i! 




wlwl «il^»lw «Ttwr, 5 R^(.®il(.'o &«nc.<p«j 1 iir^ ^jc,*ii 

^r, PT^mt i 

^iW i. n: ^ - - = - - ^ 

7 5 5 7 

_,., . 5x4x2.5xx42 r , ,_ 1 

y - ^ ^ ^ ^,y-g = g- ^ [*W^?T ^] 

_ 25x — 7x 28- 10 _ 18® 18 

-= — 

’ 35 35 ’ 35 35 

^T, 18® = 18 ^T, x = 1 


.•. x = i 

««>h fate w 1 4 

Tfsi^pf ^j)^ <pw ax = b iXi^pxi|\© 

^t ^?T I '®lHl51, 3.C3 &®1<P Sltwre <K3 i£)<px|1\o ^1^|<P‘S1C c f <P$I ^ I 

*. W: (y - l)(y + 2) = (y + 4)(y - 2) 


^IWT: (y - l)(y + 2) = (y + 4)(y - 2) 

^ V 2 - V + 2y - 2 = y 2 + Ay - 2y - 8 

^1. y - 2 = 2y - 8 

^T, y - 2y = -8 + 2 [’t^m W] 

^t, -y = -6 
%y = 6 
.’. y = 6 

«. ^Jt*TR W OT»t: 6X + 1 - 2rC ~ 4 = 2rg ~ 1 

15 7x — 1 5 



*o*tr 





3t, 30x — 60 = 28a: — 4 
% 30x - 28a: = 60 - 4 
3t, 2a: = 56 3t, x = 28 

.•. 33t*lt3 x — 28 
43* 33t3t3 <7T& S = {28} 


<pw] 


vBHKtfl 8. 33t3t3 3*3: 


a: — 3 x — 4 x — 2 x — 5 


Ukl lu u 1111 

--o + --7 - --9 + --r 

x — 3 x — 4 x — 2 x — 5 

^ x — 4 + x — 3 x — 5 + x — 2 

’ (x - 3)(x - 4) = (x - 2)(x - 5) 


2x — 7 


2x — 7 


x 2 — 7x + 12 x 2 — 7x + 10 

HM 3*il*i i 'oiHItl, ^ ’two 33 33 «i33h i 4c**K4 

3C33 3M 4<p*il4 *}*w rc«ir ^3^ 3*iM 353 i 

7 

.•. 2x — 7 = 0 3T, 2x = 7 31, x = - 

' 3 T s Tt s 1t 5 T x = ^ 

2 


41^: (\/5 + l)x + 4 = 4\/5 353, C33T'Q 53, x = 6 — 2\/5 


«£J<px||\o 


31*53 #353 f 3 t %3 33533 333*13 331313 3535® 33 i 4$ war 33 T 31533 3 fwi**t 

3rf*tf%3> ^13, w©r 'G 2i(.iii'8t«i 33 i 3h®3 cw 3tPtfw mu 's 33*®t3 si53t53 

4 < PptC < P 5333 333J13 ^ 33t3t3 33, 'Ol'llRw O'® 1 !Pi S||®)R,<P 9 tf*t^S^ 31*053 333*13 

^ffi *tt'STit ■Jim f3*H3, 3to3 srf% 33 i 43t53 #3533 f3%* 

333*153 3*fl3 s 35 c t3 31*053 si^M ^»w 331*113 ■rot ^(.3 i 

^H<lf®fQ<p 333Jt 331*053 3*33 13*1533 >SRJ 43 *lPi<15® 333> 3531%3 333113 S0T9 

*1®i^llw J l»lW<H 3^33*31331 ^13*13 ^i5)<P«Hn> 331313 <PS(.®R o®i<pfi>s 313, ^spfK 'oi'aal'® 
3*3jlfi> 9 ff'G3f 3t31 
fpft-i®, *03®- &3->o G#r 






$R% C 1 <t. ^ wRfflJ (3TOT 4W **It% *1*1^ *«tf% w wW 2 

c#t i **ir %% ct ?R*iit <wqtit to jns ^jrt %«! tow 6 

TO i ' 3 Tv‘ !! Mjtf& %?I W i 


WH: '5TC*r <r>Q, ff*t^ s *sft% , oi'»pfD x ^n©<*R, <4 <p<p ^H% '©i'B'pI^ to x + 2 
.’. ^R^lJlfi* 10a; + (x + 2) ^t, 11a; + 2 

to ft%ra *t%^® *rc«&ifl> to io(x + 2 ) + x ^r, iix + 20 

SftlTO, llx + 20 = 2(llx + 2) - 6 

^t, llx + 20 = 22x + 4 - 6 

^t, 22a; - lla; = 20 + 6 - 4 [W®* TO] 

^t, lla; = 22 
^1, a; = 2 

.-. ^Illfl» lla; + 2 = 11 x 2 + 2 = 24 

.-. sm ?R*ijifi> 24 

®m^UH fc. «<wf& (21% dTOW3 4 ^R TO TO 3 ft <?W *ttf% TO* I TOR, 

droW3 3 w{ to TO 6 w\ to^ Rffro tos® ^ i Jr < 21 % to to? 


?TOR: TO <2lf«l% TO ^IjT 


x 


(TO^dTOWM^RTO 4*llM 31^ C^s ^ TO, CTOj Jf <21% <TO3TO?*IIt = -+3 

TOR, CTO^ 8lfTOW3 3 W\ TO RTO 6 ^RC<P RffTO TOE® 1$, CTO$ Jf <21% 

x — 6 
^s|jf = - 


C15| (21% CTOS* 7R«OT 4®^ sftTO, 

. x „ x — 6 . x + 12 x — 6 

^*_ +3 = _ % —= — 

^t, 4x — 24 = 3x + 36 ^t, 4x — 3x = 36 + 24 

^1, x = 60 

.-. Jr ( 21 % TO TOW 60 


'5iK<H S. <p% »ilw.^ ®f?f 56000 (Ski* (>M <il%» 12% yiMsi 'Q (Sh*! ^ll*T<p 
10% ^TOR RRuiM i TO TO *R t®f*T 6400 TOt ^TOt CTOR i f®f*T 12% 

■grom to TOt f^from toeto 





^TC?T <pft, mz$ 12% >|Hl*Hil x Uw RAuiM <KW I 

.*. 10% w (56ooo - x) %m \ 

w 12 <_ 12a; _ 

<4 1 4 i T, x 1 *H<H x x- I5M4 ^T,- 1>I<J>| i 

100 100 

(56000 - x) 1 (56000 - x) x ^ ^t, 1Q ^ 56 ^ ~ ^ 

Smi 

12a; 10(56000 - x) _ 

^Too + ioo =640 ° 

^t, 12® + 560000 - 10® = 640000 
2® = 640000 - 560000 
^t, 2® = 80000 
® = 40000 

12% 40000 4 m^h i 


3 ^ 4 

'Q £|(.'s)C<p<i ^*4 C^H CTffi <ps<.®i Wv*! - 
5 5 

*0 ij^T> *«mR 4 151 T^fi> ^ i 

*t) 120 fi> ’5j5t 'Q ^ »plii OlfB 180 t>R4 3,0*1, c<pH 2|<p|w^ aplfl 


<t.$ 


^rt (i - v): 

y ^ — — = o 2 — 6 2 
o a 

*. (* + l)(z-2) = (®-4)(* + 2) 
4 9 25 

O. - -|- - — - 

2® + 1 3® + 2 5® “I - 4 


® + l ® + 4 ® + 2 ® + 3 

a b a + b 

x — a x — b x — a — b 






ioo 




s. 


x — a 


b 


+ 


x — b 

-+ 

a 


x — 3a — 36 
ci b 


= 0 


x — a x — b 
a 2 — b 2 b 2 — a 2 


V. (3 “I - VS)z + 2 — 5 -I - 3\/3 

^T5Jt*ft*T (t> - i8): 


&. 

10. 

11. 

i«. 


2x + V2 = 3x — 4 — 3y/2 
z — 2 n 1 
z-1 ~ ~ z-1 

1 1 _ 2 

X X + 1 x — 1 

m n m + n 

m — x n — x m + n — x 
1 1 _ 1 1 
x + 2 x + 5 x + 3 £ + 4 


_ 2 1-6 15-2 1 At — 15 

*8.-1-=- 

9 12-5* 18 

TO *P!!qH W (id - *d): 

o 

id. *R*B13 - tft i 98 TO, %TT 

5 

^ i 


i'b. £t^® ^« to^t ®to i; ^ cro 2 torn ® to?t to 2 cm 

mm <x *tm to ®t 1 <£\n 5* i 1*% to i 

6 


is. ^ 'oi'wpRPi^ 'ai'wpscn^ 9; TO* TjjljTj <P3c«n CT ?R*lJt 

*tt'STft 'TO' ®t sHrS ^R^ljf '55® 45 TO TO i TO? 


iv. ^ TOjm ^«ti% to* 4to *sit% ®roro i ct, 

TOflfi* torcm to%t TOtpt i 

i&. >stor wrtft 5600 %*r RftwiM to «frc* to *fir %*m fc*i?r 5% to* 
TOf*tf> iSl<Fl*l 4% ®Tt® i (3# 256 %*f «Tl® <psc«n, TO T>ITO 
5% *fl® <p*u.«i«i? 


5o. TO*fi> ^ll^t %f1®ICTO TO*fi> <2£tf«lTOF 2lt®5TO 6 TO TO ^jlt TO^T 2 f& C^3 
^ TO*i 2tf® CTO 5WTO# TO®T 6 TO *l<3k<F *fffTO TO® 'TO i 
<2r <2*1% CTOS *R«Ut TOft? 







ioi 

tofc to in# ^bt 471 c*Rw« ®t®t c®^ ®t®m tor > c®^ ®t®t 
30to «*R* <7# «t®f 8Ht^ 1680 to TO, M>RM5l *rtft TOt to? 

c*)li5 1201^ *RPIfir *|<nl 'Q *RPlt?r *|<nlii c*)li> 35 ^c®i, wh stolwm 

^51? TOt TOfi>? 

*«. toi> *tif® 60 faft cro to *w arc* 40 f%.ft. cro 'smPihJ *w 

®lto»l TOM i «llf$fl> <7# 5 240 fc.ft. *W ®lto>l TOM , «J%m 60 fcft. 

CTO ffiCTO? 

*8. TOR ftfcvlttft CTO «IHfcPni ^5 12tost. i Wf PtfB»llC4fc CTO toR 6 
1%.fsr. CTO TO? <p|'st«i <£lto MR <7lt^ *ftc?i ($0 ^r*TO 4 to*f. CTO TOofTO tTO> 
<rroi tot i wi to®I% c*ffcs mto 30 toR to toitofor fro 
CTO TOt i TOT Rv5»)|(.<pu C*TO <pv©^w fafav© TO? 

*<*•. to# l>Bvilw ^1# RMtf 376 w\ i c®cro differ TOtf differ TOTO toft ■ 

c®cro *itsk TOito tot 60 to to? < 7 # tot snfa 33840 to i 

^) C®CTO ^1# RMJIc'P a: *fR RsflTO't froQ 'TO i 

*0 c®cro «c^to? ^nfR tojt w? 

9f) c^to« TOito tot to? 


M 4 RPl$ 1^5 >l 5 l 4 ?H 
(Quadratic Equations in One Variable) 


ax 2 + bx + c = 0 [<7ITO, a, b , c ^ TO? a ± 0] ®ll4lM« >l^<m«> TO* WfW 

to® tom ^ to i to© tomm toto 1 tomro ®t^m 

12 R< (R.ft. C«M*mRW> TO# qRWMaM &# x CT.R « 8lM (x - 1) OT.ft. I 
.-. U||ilW*M#4 C^3PFT = x(x - 1) <7T.ft. 


sTsTsrc®, x(x — 1 ) = 12 ^t x 2 — x — 12 = 0 

toltofco (£ 1 ^# -55RS a? x iRT tot^ ^o 2 i 

^Tf R*ik> i CT MWii 

tofe ^ 2, to© tom to i 



jc c^.fir. 








(Site X 2 + px + q ax 2 + bx + c te® 

^*lte4*IKR^rat X 2 +px + q = 0 ^ ax 2 + bx + c = 0 
te® RR*lw iMw RcsR*! <pw osiers ^R f44c?R ^n*OCST J i5l < p<i''l 

%^*IRC^ %gR«f *Wtea <ih©<i 7 f? , *ljR iR>fi> ^5*j4 2ft?lR "3Rt ^ i f^^f: 

#F <flf*R ^pj^, W '3lf*RC?R WWlWllU WRt ^ <Ttf*t ^RJ i ^4K, 
^fS sll*1 a 'Q b <*R 4^^ a b = 0 ^,0*1, a = 0 Rt, b = 0, ^PRt a = 0 <*R? 6 = 0 ^,C<11 

\r. *PllqR (x + 2)(x - 3) = 0 


^RRR: (a: + 2)(x — 3) = 0 
.*. x + 2 = 0 ^*RT x — 3 = 0 
£ + 2 = 0 3.<.«1, x = —2 
^IRR, £-3 = 0 ^T, £ = 3 
.*. J i»(l s fR £ = —2 WRf x = 3 

5s>. ?RRR <?$ ter W: y 2 = y/3y 


J l J (hh: y 2 — y/Sy 

Rt, y 2 — y/Sy — 0 <pw \bR*RF *pj <p^l 

%y{y-V3) = 0 

:.y — 0 ^sRt y — y/S — 0 

^TRR, y-y /3 = 0 ^T, y=y /3 

.-. ^RRR <RT> {0,V3} 

w w x — 4 

'SiksH io. ^RRR 'Q ^RRR C^fP C^N: x — 4 =- 

£ 


^RRR: £ — 4 =- 

£ 

Rt, £(£ — 4) = £ — 4 [^S’l'R <pw] 

Rf, £(£ — 4) — (x — 4) = 0 [*|«q>|nas <pw] 

Rt, (x — 4)(£ — 1) = 0 
.•.£ — 4 = 0 ^PRt £ — 1 = 0 
£ — 4 = 0 3,c«i, £ = 4 


*o)1r 







ioo 

x-1 = 0 ^C*f, x = 1 
.-. ?RRR (?# {1,4} 

tt. R*rNR <F?T: f _ 5 (^-±-^ +6 = 0 

\x — a J \x — a J 

*WWr: ['£±^y_5^') + 6 = 0 ...(l) 

\x — a J \x — a J 

^ x + a 

m, -= y 

x — a 

.-. ( 1 ) y 2 - by + 6 = 0 

Rf, y 2 — 2y — 3y + 6 = 0 

% y(y - 2) - 3(1/ - 2) = o 

^T, (y — 2)(i/ — 3) = 0 
y - 2 = 0 y = 2 
^*Rt y — 3 = 0 ^C®1, y = 3 
<4*R, y = 2 ^C°T, 

= ? [ y tfRT 'SIR ^101] 

x — a 1 

Rt, x + a = 2 (x — a) <pw] 

Rt, x + a = 2x — 2a 

Rf, 2x — x = a + 2a 

Rt, x = 3a 

WRR, y = 3 
x + a 3 

x — a 1 

RT, x + a = 3(x — a) [^S^R <pw] 

Rt, x + a = 3x — 3a 
Rl, 3x — x — a + 3a 
Rt, x = 2a 

^IRR x — 2a ^sRRf, x — 3a 



io8 




^0 x 2 — 1 = 0 ax 2 + bx + c = 0 ^lc'4 '8«n*il <pw a, b, c 

’HN i 

«f) 0 - l) 2 ^5 W? ^ifi> 'Q #t? 




frfa^faT ^<IWtl W! «<W W4RPH> « f#Fs 

^*tm w m i 4*fK?r, <n*©<ifcfe<i> wum si*ra■f© csiw 

’tfo w *rat*iH ^ra c#^r otw i 

2t^© wc*m ^ ww 4 c#t i w# <?i w*t 

*ff'0UT 'qtW v5fa 40 C#t I fa# I 


^Plfafa: *#, x ^ a: + 4 

* x + 4 


-f-^-r) = ^ = 

\x + 4/ (a; + 4) 2 

>4 ! *ffaT, = a: 2 ^ = x 2 + 8x + 16 

8WTO5, a; 2 + 8a: + 16 = x 2 + 40 
^t, 8a; + 16 = 40 
% Sx = 40 - 16 
^t, 8a: = 24 
^t, x = 3 


x 2 + 8x + 16 


.-. a: + 4 = 3 + 4 = 7 
x 3 
‘ ‘ x + 4 7 

.-. ^HK"lfl> - 
7 

*0. 50 fr# 40 fafr<J 2P«lfa*r^ IwafcUl 

^8\5t 1 <im wh 1200 ^pt, 

w jsfljRr ra®t? 










ioe 


<£ 

o 

tT 


50 fir. 

"SIS*? <pfo, '3l^©lfi> x fools FQ\5t I 

<tf*5| ^tFT "W#<T ft# (50 - 2x) foSfa 4<R sW (40 - 2x) fo^m 

.-. <Tl*5t ^1OT (Wt = (50 - 2x) X (40 - 2x) i 

8 HPIW, (50 - 2x) x (40 - 2x) = 1200 

^t, 2000 - 80a; - 100a; + 4a ; 2 = 1200 

^t, 4a ; 2 - 180a; + 800 = 0 

^t, x 2 — 45a; + 200 = 0 [4 foes '5ffl <ks] 

^t, a ; 2 - 5a; - 40a; + 200 = 0 
^t, x(x — 5) — 40(a: — 5) = 0 
(x - 5)(x - 40) = 0 
/. x — 5 = 0 'SWT x — 40 = 0 
x — 5 — 0 RC«i, x — 5 
x — 40 = 0 ^C®T, x = 40 

fo>*^ shslfo '^T’lhfos fiW 40 fofos ^sf !>'3v5f i 
/. x 7 ^ 40; /. x = 5 
SMfo 5 FQWf i 

^TW«t > 8 . 240 l (7T C#t 

C*tffst <p«iws ffTST 1 ^T *fv5tfat i <?f ^«Tsr fo>M«l? 



^ *llfo<p 240 CTtS x fi> fo»e*ifo«i i 4^® <p«icss 

240 - , 

— wTi 

x 

(7T sfo 240 (a; +1) fi> C*l(.'»l 'scs Slfofo <p*u»is iN < 1'®e v ©l —— fo<pl i 


x +1 


240 240 


8WTC5, -=-=- = — - 1 
x +1 x 

■*p<r-i8, js^r-io Gsjfo- 




X 


X + 1 

% 240re = (x + 1) (240 - re) [^5^ 

^T, 240re = 240re + 240 — x 2 — x 
%x 2 + x- 240 = 0 TO] 

x 2 + 16rc — 15re — 240 — 0 
% re(re + 16) - 15(re + 16) = 0 
^t, (re + 16) (re - 15) = 0 
x +16 = 0, x — 15 = 0 
re + 16 = 0 x = —16 

re — 15 = 0 x = 15 

re *Tt I 

x ^ —16; re = 15 

15 ft i 

4l®t: 9 1^*T <pw <ps: 

<f) (iRsft *«Ml44> 7 x?fc to $ ^njift ctw <itot c^m ft<p to# 
•*qNR<p ^R*&t?r «RI’(C c t^ TO i ^R^Btft W? 

*0 10 OT.ft. <3^ft ^£S?T (3 s ® i£)^ft ^Jt i£T?T ft*t?T 'oil*?'® ®TC9?T 

fcNj ^fsfti ®rc-wr tow 2 <?r.ft. ^ 1 ftzr w 5 ? to wift^ fctfj 

l 

'SlK<H id. >*R 5 ft R»ul«i«m *T^sf <2if*fa <4#T> *I%TO x *SR 5,1 W13 ’tftc® CTft 
1950 i 4^ ’ff^m 4TOT Stt^o TO 34 <3® 2IT*® TO^ 

«|v5 1 TOl <?M i 

^) ^<p\a|c<l x ^j 5 ? ^|3PI^ *m«l* 2tt*® 'TO5? re <4^ 'SJtWT C^N I 

*0 sm ■*r©^TO ^ TO OT%3 CT, x 2 + 35re - 1950 = 0 

*t) re <5<T "5fl*I TO <PW 'S'Oi) wwi ^st ft*f?T <M1 


?TOR: 

<F) re^SH TORT 8rt"® TO?RI «tv5 = 






*o*tr 


'5T*0RT <t. 


iO<* 


wzr h«hw* (x + 1 ) 'sr ^um s$\*§ -whm ^s = 


1950 + 34 
x +1 


I ) 1950 1984 , 

«0 SfefaC®, -= —— + 1 


x 


X + 1 


_ 1950 1984 1 

% --. = 1 


x 


X + 1 


[*W®* TO] 


_ 1950a; + 1950 — 1984a; 1 

% -5(i+I)- = 1 

^t, x 2 + x = 1950a; - 1984a; + 1950 [^M 6 ^ TO] 

^t, x 2 + x = 1950 — 34a; 

x 2 + 35a; - 1950 = 0 [<?iTOr ^It] 


’t) x 2 + 35a; - 1950 = 0 

^T, x 2 + 65a; — 30a; — 1950 = 0 
^t, x(x + 65) — 30(x + 65) = 0 
^T, (x + 65) (a; — 30) = 0 
x + 65 = 0 TOT x - 30 = 0 


x + 65 = 0 TOf, x — —65 
«?, x - 30 = 0 TOT, x = 30 

^*&t x TO ^T, 

x + -65 
x — 30 

TO CTOf V5 = = 65 CTOf ^5 = = 64 

30 31 


1984 
x +1 


<?A 

i. x (& t>«i<p a 2 x + 6 = 0 *ll^> c<phft>? 

^) 3 *0 2 «t) 1 0 

CTOfl> 'STOoPf? 

^) (a; + l) 2 + (x — l) 2 = 4a; *1) (x + l) 2 + (x — l) 2 = 2(a; 2 + 1) 

*0 (a + b) 2 + (a — b ) 2 = 2a6 ^f) (a — 6) 2 = a 2 + 2ab + b 2 

O. (x - 4) 2 = 0 'SJfT 



iolr 






lfi> 

*0 2 fl» «t) 

3# 

*0 

4fl> 

8. 

x 2 - 

■ x — 12 

= o fas? c^p#? 




*) 

3,4 

*0 3, -4 Sf) 

-3,4 


-3, 

d. 

3x 2 

— x + 5 

= 0 x «iRT Wt W? 






3 

to 

1 


-1 

'3s. 

ij^HJ ^sr>nf^F»<P ^lt*f x 'Q y <^RT ^t fc l*P«l xy = 

0 ^ 




(i) x — 0 y — 0 
(ii) x = 0 y t^O 

( in ) x ^ 0 y = 0 

%5?T <7FF# 

^0 i'Q ii *0 ii 'Q Hi *t) i 'Q in ^1) i, ii 'Q in 

S. x 2 - (a + 6)x + ab = 0 ?mR (7^ 

{a, b} *t) {a,-6} *t) {-a, b} V) {-a,-b} 

^ w ^n% w **n%r ^ w **n% 

x l 4^ WB? «PF ftC5<T (V - io) ^tPS I 

V. W? 



2x 

*0 3x 

*0 

12® 


21x 

w w 






3x 

**0 4x 

*0 

12x 


21x 

X = 

2 Wt, Tf ’ftW ^ RfoWilfO 

> *R*lJt<r W? 




18 

*0 20 

*0 

34 

^0 

36 


^ (ii - is): 

ii. (y + 5)(y — 5) = 24 
i*. (s/2x + 3)(s/3x-2) = 0 

io. 2(2 2 - 9)+92 = 0 


i8. 
i <t. 
iO. 


-+-= 2 

2^ + 1 52-1 

x — 2 6(x — 2) _ 

a: + 2 a: — 6 

x a x b 

— I— = t H — 
a x b x 


*0$br 



*o$1r 






M. 


x — a x — b 

-r H- 

x — b x — a 


a b 



^l*fR C 5 ^ (ib- - ^A): 

4 


itr. 

lb. 

*P. 

$>. 


= 2 


3 

-b 

X X + 1 


x + 7 2x + 6 _ 
x + 1 ~*~ 2x + 1 

111 1 

-1-h 7 — - 7 

x a b x + a + b 

1 rt 
x -\— — 2 
x 


0 x + l) 3 -{x- l) a 


= 2 


{x + l) 2 — (x — l) 2 

*lfTOt *t& I T <PCfl •»i^l*lT s T (^O - 08): 


*0. ^ WrtiH 15 56; *R*lflfi> W? 

*8. q|4M4l4 CSJC^ t«N|4M 192 <Hfal3l4 i (tt*H ^ 4 ftte « 

4 ftte ^vSn^T t«M«M ^iR^RTv® TO l CSim^'Q 

*<*•. Ri^ow oiR>v*ost« ^ 15 « wr ^ui* 3 

<£Fpfi> R'sosrt to tero ft*pt tow 6 pt.% ctPt i fangs? c*m(!>4 wm 
8io <?r.ft. tot, <*rt test to? 

ceiRtvs ^vs'st'i ^aRi# ’tos sio'sjo^ 'si^ Ji^*nSt?r ^R*|jt?r ' 3 T3it i T te*t bftrt (TtgTO 
(3# 420 test #tf ter I «*t <2lf®fa ^tSf-^laifa TO <iRS £lc^jc<p to te*t 'to^ 
#ftf^«T? 


GJfR^s «i'©®t»i ^nsr-^nSt *ft 5 , sicm^p w c&c?r too 30 *t?PTt c^f*t 'to^ 

#ft (FtOTTlffs C5# 70 te>t ter I ^ <2lf*fa ^|3t-R|i|)<l ^R*lJt to? 

^>. ^ <£&$ ?RTO TO^TO? 7; TOWI TO Wm TO?T CT ?R«lJt 

*ttO?lT ^It?T 'st £HtS ?R*lJt 9 CTf*t 1 


^) bTO x <*RT TOM SHrS ^R*lJtfi> O t^f^RI^s C®T*f I 

*0 ?R*ijtfT> f*tf?r to 1 

*t) giro *R*&lfi«r to**! c^t «ihivw*n<m bi# « sw %^*t 

to w <Sr oiiiiowlD^i ^ ^1 cron ^ ^ 

<p(.4si 1^f?T I 



Oo. ^ 'Q '5w>'©l ^ft^f (x - 1) OT.ft. 'Q x (TT.fsT. 

-$$$ ft# fZTptfar 5RHI «£Rsfl> 'J(tMW fc# x + 3 
<?I .ft. 'Q 2T*4 x CT.ft. I 

^>) fc>W)« "SltWf ^^iJt^It C'^fT'Q I 

*t) IsnpfWgfift WW 10 ^ <?I.ft. ^t, 4 <! ^5t W? 

*t) Ri'sjWK <r*fopar« ^iiivscw«i c«mw»m qUMift* w i 

oi. t£i^ Tgf% cwi 192 i &ftj 4 fifcfir ^itc*r <W!W 4 

<i|\»lc®i *l*lt*<iIwo 3|lc<P I '5lW , *lt^T 20 OT.ft. <151*1 i£|<pfi> 

^3 ^rt I ^sfiSs (M3> <£T^fi> Wf <£RT ^*I?T 'oil*?'© if Wf '£)?' ^IWS 
C5EI 2 <?T.ft. ^ I 

^) ®ftf5n x <£R? fit^tW y ^5t,(.«ll(.<P J 1»ita£l(. c t £|<>H <PS1 

*0 vsrfvirD^ *lfl%rtftft wi 
’t) Wt <£)?■ frftj ft<ft l 

O^. *llR<.«1S WT ■*T*l»T 1 5p?r W»lh fl«T 1 $5?T <?l WT fl«T *llR(.«1S <jvoaiH 

wr ft^ i ’*$5% wi W WT 

^TC 5 !? (.«iM«P«i 63 '5^T £|0©JC<P<1 <i'o>(h WT W? 

OO. 'sft^ «iRc*i <.*il^lt’fa ftf^FT «i'®'st*i *ihc*i ^©t? C#t 

^or *m\ ^ *n©sR ^ppjcf vsm *n#i *ifter 

*VMM "*11# ^? 

08. ^5f 3 : 30 T>fa ^Pff C 5 ^ l§ft° C9t®r i <?f ^pT <?IW RpwifVi 
T5*ft*2 ftftcfcf ^ftt *Ns\ ftts?r fyfaF % ft^ 3 : 30151* ^mr $R> w 
'’jsi'^ 15 ftfst fe.°i i ^s? ^pr c^tc^y <11^1^1 ^*f*T tefl^r? 









csptr, c^r«t vs 

(Lines, Angles and Triangles) 

'swlfof's ‘Geometry’ *lf®fa "“Hcam aflffa '“IM i ‘Geometry’ ’“Htfi* iffa geo - ^ 
(earth) 'Q metron - ’tfolM (measure) WCI i ^ ‘'SrJlfafa’ '“M' 
*lf?PIt*f’ i WsR? ^ £t«il'st(.*R 'stjlfaFs* ^1% ^C?lfl«T i 

'swlfaf'© 'oil'sr^ph C^«T ^ '®t 5 ^ ^ ^ ’tlf'ifw 'WlJt 

wtftfw am i sllffa 'SbllwF® wt<T 2ftT«t 

^ttvQTit i ^Nfw ■src® sttfto ^pnf^ m w 'sinflt ^ 

*0t5T-*jm c trWt^^t'TOl £ff§t^T <rjlR<n«i, v»lw, St 5 ? 'Q ^I'sjvsl^ 
Rfosi <imlfs<p ^fcs? 'stjlfofvsti i f&*N^lcnc*1 f^fS^kwIs 

^V»)V»I^ Wlf^T <1J<R|<1 f|«T I VS »l<.RC®?lll«llS ^^<ppvfvs voipvsc^ 

sTsiM CST^T i "K«s ?F'5Tt? 5 lT %T *whosh arcs : W«tt %T i vsMv&l 

cpfc^r c^it ct, * 135 * 1 ?? ^ ’tf^nc'ts w i ^ 

frsQos ftR-u sjj|faFa<p va||<>H \q c^zpFwf 3«Tf ^sf I aj^ft 2?*?Rvs fang's?, Fg'j'S? 

vq «H4iun *tf&5 ^®r i 

vs^ stifle fsrc* Ji'ojvsi?) 'sulftfos £Nl^l^**r ^fr> 3*?it 3t?r i flfa ’Ift'sR'-r 

CS|Pm«.<p £?m etjlfafcxp sTsflFt? CPf?It 3?I1f^ft Sffiffi (7f*T CT, ^JP? 3t?t 

3?? i <*!%*??? *tc<? f*NtFlt??m ^?jlfifw ^aep ^§H i '4ilinlft<fr farfr^f «oo 
'OK. < *t fij^ ^Rjv® ^vSfjpVJJ wrf^f^ ^'S'^O'O Rfa*”'© J Jl£)^[(. <? l|(.<P ftfW*n5tW <PW vs|«) 

R-<UI^ 5p?f ‘Elements’ *it>*il <PW»i i c^swl *ltf5 <T>lc 5 il'l1' , f ^ solRFo^ 

I ift ^ Wlt^ ^iWlbHl W I 

^sum <?*fw f*w%r - 


► >ivi^ii «biPil^<i onft* ^rr ^5^5 i 

► fai^sf WP? wt ^xs i 

► fang®? ^Rasps' 'Q sr??m T^pg? <p^cv® i 



**tR, csraft«f^r 

(Concepts of Space, Surface, Line and Point) 


'«ra rirript (space) %it% i fRf%R w*! rcrcr cri$ rs5 rm 

RR>R R 3 ^) I CR|i> R^5 R 3 ^ <l«1C^ Rl^R^tt, RflRfa 3 ?, C*tfRR, RRRSf, R^, C5RtR, C(5fRR, ^T>, RtRR, 
RllvtoRR, RtRlW, StR-RR^R RR^ ^RfftRf RR I fafo*! R*g ^RtCRR CR Wt ^5 «ftC^ CR 

**nR$$R *mn, wr*m, srgfc crcr^ wiffiw RjtR-RTRRTR ^sr 1 


c<plc*il RRR^g (solid) CR *RtR 'SjfRRilR <PC3 RlG<P, '»f f»«i ftc<P fofS I <£| %Rftc<PR Ir^Icr^. 
R*gfi>R 1%Rfi> 'STf3jt (frtRJ, 2W « $Wt) Iwt R*tR 1 CWI *MR*8$ ftwlft* (three 
dimensional) i CRRR, ^T> Rf RtE^R RMI (frrRJ, 2PR 'S vS»'»l) 'ailc^ i 4<pfi> 

cRho^s f^ 3 # Rtart mR 1 ^r %r rmir tw®f crirr Rf crerq fcrRj- 2 pR-S»'ai 
ftprfc rc© ft©* rrit rir 1 



VMR*gR ^RtRStR v®R (surface) Iwt RRR RRR*g 4R* RT <£|RRfRRs ^5R RfRf 

%irr rict i crrr, <rr# rtc^r rr1i> <$ RRfi> wto srf^f i crircrr ^rIrstR's 
4R*fi> 'SR i t©cr Rft^R <$F5R 'Q CRhc<PR <$F ^5R f%R 2 |<pIms i £fRRfi> ^IWI (plane), 
%®Rt^ <i<g>'®«i (curved surface) i 

^5R: \s»f f^lf^ (Two-dimensional) i 4R ^ frNj 'Q £PR ^RtER, c<Mc*il vScovsl Rl^ i >£R# 
Rtt^R Rf3ft 1§R> CRER 'g'lfR Rf3ft R5R*f RlR R*CR '^RJ RfRR© <PSC«1, Rt^fi>R ^>R(.*1R 
Rt3f 'Q|«qft£ RtC3> l i£F5ftR RRR^g CRC3> WB RtRRlR ^5|tRf RlR I 

<^=D 

TaR R*Hr<.<p C5R R*R£R >£R# CRRf (line) ^*tR RR i CRRR, RtC^R ’J&'SR Rft^R 
'£)R y RlCR t£|<pf5 CRRIR PiPi's RRI t£|^ CRRt (£|Rsf& RRRCRRt (straight line) i '£)R s fi> C« 1 ^C<P 
RtvsRt fjR %R <p|oc«n, ^RR RR^sR CRRttR CR^R R^sRW CRR ^R CRRTCR i£|R^ 
R^»wRt (curved line) ^RR RR i 

C?TRt: CRRt <£|<p»j|Q]<p (One-dimensional) i ^R ^ frtRJ 2PR 'Q v5w>vs| Rl^ i RtC^R 
c£)<pfD ^-^RR 8pR R5R*1 R|R C<UR ^|RJ RCR, ^ ^5CRR (£)<pf5 CRRf Rl3T «l<lFjv Rlt<P I 
(£)^5tCR WIR RfRRt CRC^ CRRtR RtR'ttR ^TtRt RtR I 







'swim •b. csr*tt, 's Qi'j'st 





Gt*ft c^r ^ i ' 5 i®fK, csr*mr c^F^fR f^i (point) ^t?ft 

^?l i diesis ^§f& *ft? CT5R, ^Icsi* <&m 4<pf5 fcgflS fstf^n© '3$ i 

frNj, 2p«i to tevs| ^ I t£|^>fi> <zm frNj i^PtS iPr C*fc?f 

f^5F5 *t 'ftm i ^Rj mB TOT (entity) ^ ’t'R WT ^Ri 



(Euclid's Postulates) 


tec?T ^r, C?NT to CT sfR'tf CPfQTIt ^It, ^5f \s«T, C?Nt to RS:^ R?t - 

<pfar Titar i <*fc ^ftra Riatt w® fctfj, sw, test ^suft « to w^, c^mt 
Raft's R?t i ^§tfp® ‘Elements’ 3l?*R 2RR •J^.'s^, <R*lt to 'st« , is <R R°^t 
ter*t <KW 'st-'Q ijftetwt ^PPP[< i 2R3 *ttH»fl» R*fat 

i. ^f»lPltWfJift,^^i 

$,. C^tt?' £tPs 1 

O. 'Rt? (3RR frNj 1^> £PR to test Rl^, te C^*tt I 
8. ct <RRR tef^sRs 4"^ <rahw s|R3>, 'sft *n®i«Plt i 

(t. TO (TOR (Mi to £PR ^Ttt^, ^ ^5R I 
to. WR 2tPs ^CRf <R*tf I 

<1. OT WR »R«'lttPff’pRt TO 'Q*R *W'alc<1 «tt^, ^ RRsR I 

rr 5 tocr <R*it to c«r, ^ ^mt wt, &rj, spr, *i»mm tenfR RRtN' totoEtoct 
tot cro ct, 4 «jctt rmc^ £tt«ifw tor <twi 4 rr 
* tRHR ^§*R <pw R*% j m«iwiRf to j i*i'sc o i^ TORt CR 8 TIT ^.cuc^ i <j|asR<p Rcr*, c<ic<pIc.«iI 

’tif'ifte rtcrrto r to^to toIto tor to t^s -5$ 1 ttes 

^s§^w (axioms) < 10*1 'StPlJtfw <pw»i 1 ^SIjpvsj gfifS <pc^i-<pf5 ^sgf^W: 
i. CT J 1 < P 5 1 < 1 ^ C 5 T^(. e ll 9 t?P ! 1?f ->l^h 1 

^,. ^1*11*1 ^5^ ^ttC^t < 5' A § CTPt ^T OTt’PP^T J i*)H 1 

to. >i^H Wt < 1 ^ C^t^ ^5 Rwl’t <P 5 il ^.c«i Rc?)I , 1 *p®i *w\»i 1 
8. *Tf 9 \iF 9 \ZB ^ttc^t %®T RtR, V5t *fc*B 1 
(t. *jrf iqwB (.soil ^v5 1 
^fr-i(t, jo^r-io ostR 



R*% wtcm 'Q srwfw *« Rmc*r 5j^r w 4w<r R^ 

^*qf“J^3)t.<p <PM <?rn\ ^ i <4^ taRlvj’Jonlw 'sjjlRf^xp •^l<p|<f (postulate) ^®il 
^1 n|*vs<] ■^C'wf ■n'»lR> «IC^ <4^ R*J[^ c t <P$I I ^Slip'S Sin'S « 

%FR^Tt: 

'^tah y R*»j C^lW 'oi*w <3<pR R*>j *lw WR^I ^Tt?l i 

^+\< *ft&5 CMC^> <ICv|w^»|c-q ^Ivtelcil M I 

O. c*jc.<pIc«iI c<pej 'Q c<i<.<p|(,*il Rw ^3 'oil<p| 'M i 
%Fl< 8. i 

(t. ij§R *ra®rcMw c^t *ftc*t?r ^ps§^i 

<7FMrar Tpfis ^ m ^r, cm $!!>«> toi*>»im ^#© <F3c*r <?ito 

c^tc«t? MR ^ >ivic<Mc«t^ c5c?i m, <?riw RRp© ^ i 

R'StlP'o ^R'St, ^©sRw 'S ^<p|<tCM »iklc«U <|l«\«l<p 'TlpT StR'Sf M®! ^C^T 1RR ^R'ST, 
•*q'sgPi , Kf > •'^R>h 'Q s|v||p|\i J iRlc*ij ^Tfat?T *i'8*i <4<pfi> SlR'ssl'Q 2 |v|M <pwn i ^vSfipva 

‘^CS^f’ SfM cs# 8^(tf& f«W Slf^m 8fott RuiC^ *IT 
wiRRtrRRi 

^R C*I, RvStipoos Sf^TST ^«plc^1%^^PPP[^st stilts. I lj§R R^ R^ Rc?I <?T i£l'^^R5U 

*hmcm ^ts^t ^t M ^t Rc*tfw ^scuc^i *Nnr %ptf ^j wafl» *i)<Hc*R csss ^f^r i 
'smjRw, sm c^ <*rcst ^st ct <ii«t^nt **1R^ w mt sl^UivM ^ i 

R 5 ^ 4*(M £ffl®t 'M M *Tt i v»l«’J[(.«il ‘MHRIh MT ^t J 3Rl<f ^T CSJCT CM 
■^i <m j^RRR >wh©«m *uMtmi?r*rtw Rm *mSlo© ^iiwimi ^ ^ i 


^o®r 'sulfite (Plane Geometry) 

1^5, M1CM 'Q Ms^T Wlf^? R»*ili> StT^rtw *HM ^C?T*1 i 

OTM ^1^ ^t ^'S i£|W^ »)*Hc<P «lN<Wl ^0^ '0|1«'88'0|£|^0 *HM ^wc^ 11^T5 
®Ulfs)R)4 C^ M ^?I (iR* MTCM « (£lt ^nfM 

otc^- %**ic^ Rc<hi wr ^?r i ^fk, 

i. ''Mo (space) M«T R^ i£T^ Wl 'Q MTCM ^ i 

^%pt<<*n?Fsic^ mo®i' s sic^ wtcm ^ «iwfl> <?$, ^ 
R^ i 'StiiftRxfr ^it*itMo 21#^ ^ ^r i cwf, 

c^n?n R*5 <5^# wrc?r*im (^t msc®^) R 1 # <Sr (^r >m^>w) 

'oi<iR<P 5 MICMR (^f nn'o«iR) if R^ Rc?I M i <4<p^'»kn, <5^R 


^o^lr 



*o*tr 


'srora , b. csr«tt, c^w e iie 

J1»|'®C S 1<1 to\vw TO ^ Jl»|'®c s 1 voi^pyt^, ^t, ^|a|\s«nlu i£f ^RI^TC^tt fttil *llil 4 

TOT <ll^j ^af TO ^ l 

wlf« ww %ro ^tro to <?TTO ^?r ot, 

*TO TOfi> 'Q CTOT TOfi> »is«i(TO TO t^j 'oi-qfo^a i 

^<p|«r «. TO<§; *l*«|«NfeT 'oi^pvFa ^ tfTSR Fa*lfi> 'SRJ TOfi> 'Q CTOT TOfi> 

^a(\s«i ^rt^, *rfaa i^[ Fa«ifi> 'oi<iP^© i 

^<p|«r 8. CTOTf TOaTO Tj^Tj %?I TO 4TO TOTCTO ^ TOTO '01-qpvT^© I 

%Ft<fr. 

^) WTO (space) TOlfa* W5*T ft^viM i 
^) TOFF ^srn WlfTO ^CTO W#«Fa i 

’t) iTOJ^ 5 'mpiwTO TO? <iha<J TO*1'»I<.<1 TOt TO CTO, 

c?n«nfi>?r toff 1ro?r tot to# wroi toto *r?fS# ^ to? toff toto 

^’TO to®! c?N#?r to# 'oi«i*i) ^rcfsN* to i 

*r®^j: ■^l < pl < f i C^tW ■^l < pl < f <t CW WHTO -*Wrf (incidence axiom) TOIt TO1 
etjlfrl'at'a TO'tt'S TO# TOfTO TO«ft i 4 TOJ ’ftTO C^TQTTt TO CT, 

’fpFPf'b. 

W) P « Q TO# WTOJ TOTO ' 5 T?*ttt fit*# TO TO i ^^iJtfifcF P f^[ (TO 

q troj?r ^9 TOt to to? pq w TOt to i 
*0 p « q feu tot pq ^(j# totsff i wwm, pq = o i 

n) P (TO Q TO ^9 TO? Q (TO P *£RT 1^9 TO^i PQ = QP\ 

PQ = QP Wire ^ItWFa P 'Q Q 1^9 "siW®t ^9 ^ ^ i 

^9 < lt^lt‘ p f W ^ 1 

J ^t < p|*l (f (’t) '0|^*ll5l SiC'SJ^P '0|<lpvt^ t^|i3 vQ C^1Cl><1 ^TC*1J 

4^>-t£|^> fm ^|t^ <p<^| Tff^J | t£| Sf^TOfft <PW CT'Q'?It ^ CT, 

’fpFPf c^lc^il y oi<(pvt^a t^jpp^ < 5l J 's<i MWd ^TC*IJ 4*i # i x olc<i 

W-W l^r *TOT to ^ftr, ct=t C^«l#^ wwlwl ^R» 1^*5 P, Q w to PQ = \a - b\ 
^?T, (7TTO WT P « Q W TOt TOTO a « b ^fst^ ^ I 

^1<MW ^a TO ^r, C^nf& TOfi> ^ , «Ut^lPl ’It^a TO^ TO i 

^R’TOTO P f^' TOt a ^f?t^ TO P OT a W (?Nt^ ^ a P ^ 

^rtro to ^ i crort ^toto ^?«unTO?r < # c ps to^ to sto crot^ 



o R*»jg 1 CT'QTrf ^?r i wNlfiws i£i<pfi> 

<£)<?<? '*j?T5 (£1^ (£)^R> sq«s|^<r» R<p RRv ^?T l i£| "SRT <PM C'I'QTIt ^ CT, 

^ \r. t*i(. < p|(.*il AB (A> i£H*r©k < i ^RH^) ^TT?T C*f, A *£|^ ^IHI'*l i 

0 <£|<R 5 4*1 *HtW ^ i 

■sp^J: RRn*f b (<$ ^ %Pt< %pR S <7F fsim %Fftf <£T^ %pR V <7F *Wl 

^Ft< 

'StflftRxp <rRlt<P ■®f 5 U f53f <IJ<l^ls ^s?t ^?I I <pM<.sra v S*f?' C^t1%«T ^ 

c^TGI R«i R*^ slfs^t '*ll<J j l "5$ i CTt'Sft TiH (.Sw sll'o^t ^|R>I ^11 

f5C5 ^ Rl3> '©RR*? RtS mMImI ^ OT, C3*flfi> v5v»?iRc<p •^Rl|h'»l<.<! R^s i 
RfaR * 'ai^iiSl ^ R^ A 'Q B >£R# wm >i*wfcr<lt RR$ w ^ R*j 
^sraRsps ^ I <fl$ (SNtW AB C^*ff ^t BA C^ff ^«Tf ^ i RfoR (2- (*t) ^Jtft ^ SttfspF 

^PT^*lJ R**j *W‘I <pw i 

(<t) (^) ^nf (£r^tfw Rwn 

i£|^i 2faaJ<F >|V|voC«1 ^>R^ >|<MMS|T <TC?I^I WtRR<I OT 

*tKm 4^ wi 'srRsps r* 5, c^rr 4 <r ^ 

^Ptf^s Rf»Jj ®rjlRR><P W -*Hc<^ 'oilc®ili>*il ^f, 

^fspseT ®tjlRR> (plane geometry) ^«Tf ^ i $ ^©c<p ' 3 T 5 P® 5 T 

wtRR^ *mm$ ■sfi tew R*ra i Rt*m crot 
^Tf sftwf ^ OT, 'OllonlW ^TC 55 ! R 5 ^, C^IT $vajlR 
l£T^ *|a|W| V0|<lpvp5 I l£T^*t (£)^sR RRv ^»|V®sq^ '8||c.ei|l>«ll^ 

^iR^ i 4 w ^ c^rr *hmhn$ 

5^lwl i 



sj^rK (Proof of Mathematical Statements) 

wwiwi ’flRfw ^ sNw qfirtt, ^ ^1 <hwR ^ Rf% w ^ *(t^i 
^ ^ ^i*hRT\£, Rf%^ c.<ni«<p'»l(.<i sfaM ^?It ^?T i vS1«c.<p :5 fWt? c P5 stf^t ^®Tt ^ i 
2|R)'aa|<) (,<ni®«pvo| 2f5fk 4 t^ <|feRljls RTR Sfrat’t <P^I ^ I CT5R: 

i. 'SIlMK (Mathematical Induction) 

'oi^wIr <> Nt^ ((Mathematical Deduction) 

o. Rc^t*f (Proof by contradiction) R'ojIR i 



•b. csr*tt, cw «tsr^s? 




Rwl? ?*?% (Proof by contradiction) 

4 *M®ft? ^pTf ?*e?l? i <5 *Nf®? f®f% ^Crff: 
i. 4?5$ ^te® 4?^ w tot? « ®itow ?*?t ?t? ?t i 
$, $fl> *j? ?i? s e® ?te? ?t i 


8 . 


c<plc?l ?^g <4? s ^HC*i C? ’Je't? ®ltoft ??, c*R ?^j C 3 ^ <5<P^ •'WCii C'fR 
3 , 0 © ?te? ?t I 


Wlf?W $IM (Geometric Proof) 

wttoe® w$?it sttotw to? to tom? toe? w ?*?t ^? ^ wms 
towt spite? anr 4e?? ^ w ?? i wtftto spite? to? ®?j to? 

???t ?>?t "3? i ®e? Spff? wtJ^ ?e? i 

Wtftto sltot? ???1? W to? (general enunciation) to? to? 

(particular enunciation) ?J??I? ?*?t ?? i ?t?t? c t f??t5? 3,0^ [B^ft^c?^ 5 ?*f?t ^fl? 

to? to? ~sm fito©? ?<f?t i &mw sitot? ?t?t?? to? west ?m? sttot? 
to?*g to? toe?? ?t?je? tofc ?*?t ■?? i 4 ®??j ste?m% fto ®i®f? ?*?e® ?? i 
Wtftto toTO? spite? ?t?t??® to* tot?? ?te®: 

>. ?t*(t?? to? 

3. fto 'Q to? to? 

o. sleatsto ?<# >5?? 

8. spite?? c?tto ?Mtto ?4? i 

?t? c^ie?t sitto ??p#ste? 4?# tonera? to 5 ® c?e® sito© ??, ®e? «flw ^e?^ 
*prt <Sr to?te?j? ^f^to 5 ® (corollary) toe? to? w ?t? i to? sifto spit? ?*?t 
■^t®t^ ®9ttoe® f?t®? to 'oi«p»i ?*?t? sp®t??T tom?t ?*?T ■?? i 43Me^ ?‘MM ?®rf ?? i 
Tppfiet? to 'oiwp»i <pw tot«®e?? ? i f?t 'Q c?tto»r '5c?? '®?e® ®? i 


'0|^l«1*!l 'SO 

* i. *?!?, ®3T, C??t <5?? to? ?t??t l 



O. ^lt*l'81 J ^l<Pl<l ^ 6 fat ^RT I 

8 . ^ ^ i 

(?. fsiRr ^4i€5 ^fat w i 

'b. ^fat W i 

h. ^im **im ^)4 IjS ^fat ^ i 

v. *i<p*f{rc^t ^rwcsw « >ivii^h *nMM«n* *vm ^ i 


C^t, ?f%, GHKH (Line, Ray, Line Segment) 

*W^I« etjlfs)^ ^Sjtf >)V|\©w wuiffl RkjviH ^rn >|V|^W *>rato I 

"SICT ^IW AB t*R? '0|<ip^s C i C R*<jc<p 

A 'Q B ^©^ot ^®lt ^1 # 4 C 18 B 1%^ 1^5 

AC + CB = AB i A, C 'Q B R>»ifi>(.<P •'wwK 1^3 ^It ’S$\ A'Q B 

^481<?to a « cmv*\ ?rcm*r ab 

A 'Q B '©i*<©4'®i £fc®J^ Rijc.<p C?J*[Kt*m ^©S’Sf ~^W ^?I i 'SltoH, C t^[ 4^? 
C ft*5 AB ^Ki^iw^tt c4H tfl^pRc^ '©i»i)*i *N* , s fa**j*i C' , i(5c<p <il*li <i«il i C 
1^5 AB WW CA « CB fam TO i 

A C B 

< ---> 

A C B 


C^t®t (Angle) 


ji>iv®(.oi 2H^©R**j '5^r c^M fc©f?r ^?r i 

nftr ^l$ 4 W<j f*(W 1 

i to, ob « oq o <?» 

ZPOQ fcvftr TOS* i O ft 5 # ZPOQ 4<J 1 OB 

TOT CT *ftt< <2 *lfc* <?$ *HC< OQ *RT CT to" B 

<?$ *hpC <?to zboq tot 

^«Tt ^ i wWl5« ^©J’TO <il^C'© 'oi-qpvT® ^ 

<«pr Tf^r pto «w ^®it ^ i 








wm 'b. c?r*ft, cw 'Q Qi'g'st 


C^H (Straight angle) 

ft’lfl'a #*![ <4^ '5it*ft^ e t srt^of^Cvo <?l C^H 

w, ^r <?m ^r i *trc*m to, ab <j%t 

g||nsRij A C^tCT 5 AB ‘5?' AC *lf*tr ^fN^f 

w^i ac 'Q ab <(ftm <m$ sri 5 ®^ a cs 

ABAC ^*tsj ABAC <?F C^t 4 ! i WI 

c^tm *ifoiH ^ *iwwm ^r iso 0 1 


•'iRR's C^H (Adjacent angle) 

#t WI ^ c^tm ^?r « 

*n*im #*tr «tt^ <*rc* wi e i^i ^it*^ w 

^C?T, C<Pl fc hilC<P JlRRvs C^t'f ^TI 

*ffc*ra to, A ABAC « ZCAD «iRT #^*51 
A 1^® ABAC « ZCAD fc^n^lft nftl^PlRr TOff 

ac #*& i c*w ac <*ra 

I ABAC «<W ACAD *t<P*t<r >|RR^ C*W i 
*W, ^I’lwN (Right angle) 

<)R t3<iR, GNIil ^5*t?T 'oi<ipv|^> ‘j^R jiRR\s C^M ^^• ry t?T 
W WT C^FM £fc»FFfi> TOW A\ 90° i 

wwim ^ i *itt*i?r to, bd 

C^«tm A AC ^Ht ABAC « ZDAC $fl> 

C fi*5 <?m #^*5 1 

ABAC « ZD AC ^I^Wld TOT AC 

^tfi cth ^ ac «iRr $ *nrt ^rctoi 

ABAC 4^° AD AC sit'©j<pfi><.<p 

^liiwl't <TC5T i AC « DD <iRq*i «TC i 

T^im»M 'Q ^fiwH (Acute angle and obtuse angle) 

<£& CSlW <3$ C^MC^ 3JW4K ^ <tf* *PICTtt 

C^lW ^5 ^ C$lC3> C^R wNct ^«ic<pW <i«il 

^ I to AAOC ^C4K AAOD i 

AAOB -^wc^K i 

C^H (Reflex angle) 

'>i»4c<pl c t c^tc^ 5 ^5 R*^ i>fa '»i^c<pl c i c^tw c*R wHw 

st^K c^w ^®it ^ i to feto aaoc st^r c^H i 







(Complementary angle) 

c<pic*i^ c j rt 9 t j F«T <4^ 57 r s rc^t e t'55?f c^M ^R><^ 

i£)^sf& c^t«t i 

*npfir to, zaob >i»im>ih i oc ?ftr 

'©uto© i ^ WI ZAOC ZCOB 
TOt i cm *tflTO?r ctwr 
ZAOB 4<t *toc 9 l?r Wl, ^fk WK i ZAOC 
ZCOB *t<P*t<r <jW C^H i 



C^H (Supplementary angle) 

c^tm *ifiNc*fir «m*w ^ *wm>ih to c*w 

*|3 3 *I3' ^ppj^s (.4H i 

♦HPRT to, O, AB tot i OC 

#*tf 'Jit OA « OB Ufa to i <^r?r Wf 

zaoc zcob 4$ <?m tot i <m 

*itoic*fir zaob *itofc*t?r 

^fk ^ WM, (mti ZAOB *HMt4W i ZAOC 
4^ ZCOB *GT»l?r C^M i 



C^W (Vertical angle) 

(A>RAl <il$q«is tol%© OT C^t*t fr©f% 

^ «Jr to©M m i 

to oa « ob «totfte <rf% i m\% oc « ob 
*rp*i* tofte nftr i zbob « zaoc *rp*i* to©M 

CTWi 

zboc « zboa wrifar tofN <?m i 
c<plcil to**'® c^t^^fto, c^ftop® 
^ csff^r to€M <?m fc**iu i 



fe*Mt* i. i*rcsfl> top® faki'© ^c®r, <?i toto 

m ^*tsj ^sr ^ *itom i 


2 ttM: "SR?? AB o top© OC *ftl* 

gfNto l^lto W^I TO ZAOC 'Q ZCOB ^ 
toto C^M ^ i AB (^ira BO «TO i 

toto c^wrot 

= ZAOC + ZCOB = ZAOD + ZDOC + ZCOB 
= ZAOD + ZDOB = 2 WM i 



*o*1r 



'swim ib. csr*tt, e Qi'jj'st 

A. WTCsNt c^f ^*tg f^SM C^f^FTt *Rpl?r i 


"SIW AB 'Q CD C^ftM ^P*l?r O f^s C^t <pmc^ i 
WT O 1^?© ZAOC, ZCOB, ZBOD , ZAOD CTH 

ZAOC = ftsfiM ZBOD <*R* ZCOB = ft*$M 
ZAOD i 



*W 1^1*1 WIGNt (Parallel Straight Lines) 

c^m, ^9 f c^cr, c^c<m <it^r^g^r c^m 

(Alternate angle. Corresponding angle. Co-interior angle) 



%*fc?i?r to, ab « cd <*rc* ef *ra®rc?r*it p « q 1^® c^t 

i dp wn^it ap « cd >HWM ! *ito?r c^w i ab « CD 

Zl, Z2, Z3, Z4, Z5, Z6, Z7, Z8 <?#^1^ C^Wfcsfti <3 
^F) Zl <*RS Z5, Z2 Z6, Z3 Z7, Z4 Z8 •BP’fiT <?m i 
*0 Z3 Z6, Z4 Z5 ^?Tt *t?P*l<r 4^5?T C^i I 
*t) Z4, Z6 ^FT‘ s ffl?»t3' W«f C^M i 
^f) Z3, Z5 <lWTF t m W«t C^t«f i 

5iwi c^r thus *nc?r ^smt wmri 

^f, ^ vS'Oiiw^tt?! ^srI^o i*R5fi> '5ft*(t? c t i ^rjsTRI WTC^fT 

i «F^%1 OT, '$$> 1^ 1^5 «tT^» 1 

<4^ ^IW voi<iP^» '^s 7R»3|f5vs Wf *fl?f: 

^) »m«i«NT £ff> '^*R'S C^f <pm *Tf ^l%f <p*il WQ) i 

*0 R*<j ^ •■jsc'? <pw i 

■jpfr-i'b, w-io oafo 



n) >i«*kM $n>c4 'sm? 4?# *w*inNt c^f 4TO? c^t ?t ^5 

t<J>M’Jt« 1 l ^?t 1 

*m ^ ^>iiw ^raro ^?to $R> jkmcm to* ^*tro* c^t ?t ?*ror c^jm 

W5fl 1 ij^T> >l*JHs«M TRJTO^t CTO* CTOlWl $R> CM?*f to, CM?*f Tj^Q ’tTO? 

^f?^t ^ ^whs^m ^ra^icMi^ ^<pn><i wwic.'ii c^tw ®w- i j<i '9 *i^ii 

M»T 1 4W? iwfik wwlwl 1^5 TO W#sJ $*l? ^srf^o TO? 

1 '©ihi^i ^•iD'o'oiw, ij^fi> ^«uM? < 4 ?*fi>? wwiwi f?^ cro* ^ 5 M?fi>? «w-*j?^ 

*l?P s> t? TOT'S CMM ^RF’Sl 5 ! 1 ^hssh CMqws i 

TOST *f ?,\5li»{.vj9^ -^)<pk<ra <>1»('8«T3 1 eolfoRxp SfaM 'Q '©I'wpi/m W?J i£) ^fw$?T 

^TOt% 1 

to ?*f?, <aror to& wmt^ $< 1 ? ^Rto ?? ^ to? m to <2r >i*wcM? 
Ws#f to 4?*ft ■sjiar totcm ?ra 1 

$*Mmr o. ^raro^ft? 4?*fi> c^ro ^t?f ^,* 1 ? 

?*) Sfcoj^ ^I^f C^M CStflSf TO? TO 1 

*0 StCTO* <£|?TO? C^H C^fWT TO? TO i 

?) C^TO? *ttC*l? <?m 'jr 1 i> ’f? 5 ?? ?^j?TC* 1 

fTO, AB || CD 4?? PQ C^R* TO? ??1TOI E 'Q F 
I^C® C^tTOC^i 
^5?l?, 

?*) ZPEB = ZEFD [TOStfTO] 

?) ZAEF = 4?TO? ZEFD 
?) ZBEF + ZEFD = Hi 

TOFTO? ??TO*fl? to*”? ??^t? ?HIg<ij TO^h TOTCTO TO*! 5 *® $»WIWjMl TOH 
1 

%*Mt?T 8 . ??TO?T ^*t? ??TO'TO* C^t «POC«i ?f? 

?*) '°H'$ 9 T C<f>M , J(.®'il ’t? 59 !? TO*I ??, ^sHRf 
?) i£|?TO? C<>M’jC«1l ^fTO? M? 

«t) c^to? 4 ?^ ^ftc*t?r ^og^f c^mto? cmm ^ ^itoto? m? ^?r, 

TO «Jr ‘ p tTO? >|V|I^H 1 



B 

D 


*o$tr 






wjnr , b. csr«tt, c^w ^ 




fe, AB 'Q CD (R^flWR 5 PQ cm E 'Q F 

1 C*pf ^Cm «flW 
^) ZP££ = ZEFD Wt, 

*0 ZAEF = *&&* ZEFD WT, 

«l) ZBEF + ZEFD = ^ i 

'q cd <r*r *fip»fir >ri*<©<im i 

'a^Pnl*® y (?pr- t£R5^ ^rasTC^It? *l»lha*lh Wj^ll ’R’^R i 

y c^FtFR *m*sn «jpt i 

faj ^r, Bwm \§^*R c^ffi^FfR «il»i<p<H w i 

©. >lfaR© C^FtFR^R^RQ *R* 

8. Rifi^i^ ^f?wf fft'S: Rgf^M C^ffi, ^JsR CRM, RPRR CRM, ^wwM, ^jticrM <4^v 

*«!fltRM i 



B 

D 


t^5f (Triangle) 

fa# cm?*\ m\ ^ fas 4Rfi> f^st i c^it^t^rtw R^oski r$ rot i «m»imi 

RtfsT ^TfsTt^f R*<i<.<P R®Tt ^?I I Ripest* c<ic.<p|(.*il Rt^ ^ 4 R*' 3 [(.'s CRM ^*R R*CR I 

Rf^csr fa# Rt^ 'Q fa# crm i 

◄i$oeik Rnpr faR sirR: ?m%, i 

RRR CRHc'»W'Q Ri'j'st faR 2 f^R; ^c<pI%, ^ffCRt% 'S RRCRt% i 

RngcsR Rtf fa#* frcRjR >RfacR *rf^tat roti largest Rtf^cR RRT %itRR crsjcr 

0)'5'stw<4) ROT i 

Ri^stR wwlwl fOT faRffa ri$jt R^ofa^ R*% r#i *5 crRKRcr r*jrT ^, 

RflRR, CRCRlWl RF® faRffa Rtf 4 R RR-^jR^ Bl'gOflwl ^F©t 1 

RIOT* fcw ABC 4Rfi> Ql^Bt I A, B, C 4 Rfa#%tfaji 
AB, BC, CA 4R fa# Rtf 4 R* ZABC, ZBCA, 

3 ZCL4B 4R fa# C^t«t 1 AS, BC, CA RtfR fctOTR 
^ CRtRROT R^fiS* RfR%tt 1 




i*8 




Ql'Sf'sr (Equilateral triangle) 

<?T Qi'jc'sra FsiHJ :y RH ^5t Qi'g'sr i toi 
ABC 13T§^ AB = BC = CA i wfk Fnfa frNj 
i ABC tsrg'Sffi) Qi'Sjet i 


Ri'j'st (isosceles triangle) 

CT Qi'jC'sra ^5t Qj'Sf'sr I *fft*t?T tol 

ABC fa'gW* AB = AC ± BC i ^fk ^ 
w, ^itw? t4iwlfl»$ ^Stn ^sr w to i ABC 
wfai* i 


A 




Qi'jj'st (Scalene triangle) 

ct R^tem tor> *fip»Br ^>iviH ^©t Rqvi<il$ fg^sT i 
*rK*t?T to ABC fa>*«wl AB, BC, CA ft# 

♦fip^r ^mR i ABC fWRTf RrgBi i 

fa'g'st (Acute triangle) 

ot toost?r stem® <?m ajsjww, ^st ^c<M% Rrgst i 
ABC largest ZBAC, ZABC, ZBCA C^H 1^#?T 
jjwM i ^Hk streps *ifaiH 90° ww 
■^11 A ABC ^(.<pl^t Ri'gst i 

Q)'S?'sr (Right triangle) 

<r Qi'?^ c^r«i ^©t targsn 

DEF Orgeat ZDFE J i»ic<pl c t, ^5f*R C^H ZDEF 'Q 
ZEDF i A DEF Wlf f^St i 

Qi'jj'st (Obtuse triangle) 

(R Quests i GHK 

ZGKH ism (zm-ffi ZGHK « 

ZHGK Slc'sjc^ ■^i(.<p| e f i A GHK a)^sfi>^«u<pl^ Ri'get i 


A 




largCSRT 'S 'or®8*xf C^M (Exterior angles and interior angles of a triangle) 

c<picii Quests ■^s <P5K.«i ot <pm$m^^Tlar§®tfi«r elf'll ^ 

<?ptm w Rrfcow im ^ c^mc^ 4$ c^tm ^g^r 

C^W^Tl 


*0$br 



*o$1r 


•b. csr*tt, cw etsr^s? 




[&c>£|, /ZABC <£RT BC D ^f*^® <P^I 
ZACD WMi A ABC, 

ZB AC « ZACB Ql'spsrl&d f^fi> C^H i ZACB 

<?F ZACD «*RT CSlfat® ^ W«f C*W ^Tt ^ I 
ZABC 'Q ZB AC <*RT Slt'sm^ ZACD <*RT 1%*t%© 
^P®g*«f C^t®t ?®ft i 

(t. Oldest<1 ^ ^i>i(.<plc c t? i 



Wst ABC fargs? i 0)^054 ZBAC + ZABC + ZACB = ^ ^PICTtt i 

C fe C£ ^fft% AB || CE ’§$ i 4^ ZABC = ZECD [®^f (TFW ^T] 
^ ZBAC = ZACE [4^©? C*tt ^] 

.-. ZABC + ZBAC = ZECD + ZACE = ZACD 

ZABC + ZBAC + ZACB = ZACB + ZACB = ^ >I»IM>M 

vo|r|pi'*ilns fsrgc^r <^c<p <p^c«i ct <$$$*$ c^t ^?r, ^©f <£rt 

^8?^ <?Ft«trar W I 

'O^ljpp^ho O. fsrgcsra' <ll^C<P «P<1C«1 <?I ^8**f C^M ^f, <fRT ^®8^f 

ft’tfte c^t ww ^5^ i 

8. 'w^r% largest *Rp*i?r i 



D 


^tW: SW'f ^ CT, Qi'sjc'sra 4^tT> <jl^t<p ^5 <psc«i CT ^8**f C^H ^?T, ^5t 
iRT ^©8^ C^H $RhT £|t'©j<pfi> ^TC 9 W i 


^ 'Q c<p|c fc k (Congruence of sides and angles) 

c<r*rr??*m &# wi c&n?*\ i 

$fl» c<r*ft?*t «flw?r fr# 

i 

c^tm *if^m jrh ^ c^h wi i 

c^k ^iwr ^w?r b 



B 


D 









Qi'Sjc.'sra »H (Congruence of triangles) 

0i'5'SfC<P Qi'gt'sts % ,p t?' ^ 

Ql'Sj'sr >>i4c'©l'ol<.<i %«T *IR, Qi^et ^ i 

wi a \% « ®R3*i c^w^ceTt wr i 

*nci?r ftcar aadc « addd wn aadc « 

ADDD ^ ^ a B, C D, E, 

F %# AB = DE, AC = DF, 

BC - EF <*R* ZA = ZD, ZD = ZD, ZD = ZD i 
A ABC « ADEF W( «W1P5 AABC = A DEF 
C^lt^i 

%*Mtor 'b. (^-c*w-^i$ $*r*iRr) 

*ifw IspgcsR <iRs|^r ^ ^ ^tf?r 

<4^ irRj'SI '©!•<©'*« < R W R'*RR'^I, 

tsct Q)\g<st i 

"SIR A ABC 'Q ADEF 4 AB = DE, 

BC = EF <*R* vpsifa /.ABC = /DEF i 

®RC*T, AABC = ADEF i 


%*MRr s. ^ c<mwi ISrgcsf^ *t 3 3 *R ?rh ^f, 

■®w ft*tfft© c^t®t 9 ra 55 t? ?rr ^ i 

wa ABC f3I^ AB = AC i 
^fepr, /ABC = /ACB i 


A 


D 



C 


D 


E 



F 



D 




$*WtR V. ^ C<MWl Qi'jjosra 1 j^fT> C^M 9 t? 39 l^ R5fR 
'©(.<1 4 (.13 fa#® 'js^U'G *|<H?T $(.31 

fa*R f^T: "SIR ABC /ABC - /ACB i 
2RM ^RTC® OT, AB = AC i 


A 



sRR: 


qff i. AD ^ AC ^T, WT (*) AD > AC WRT (*) AD < AC ^ i 







RER R#, (i) AB > AC i AB AC aw RRtR AD <RR$ i a|RR, ADC 
Ql^HJ Rsjfa<||f i 

ZADC - ZACD [y RwMf largest IjfR R?RR CRlRRR ^] 

ADBC Rffg*R (TFM /.ADC > /ABC [y Rff8*R CTM ^8*R fRRffa 
C^M ij^T>R 8kteM»fl> WTO ^3R] 

.-. /ACD > /ABC i ^®Rfc, /ACB > /ABC, 2tW i 

RM ^^StCR, (U) AB < AC RtR CRRtERT RtR CR 
/ABC > /ACB, ^3 ms i 

m «. ^5*fe, ad > ac ab < act?* mzr^\ 

.-. AD = AC (2tRtf«t^) 


Shhn &. (Rtf-Rtf-Rif ^rrirj) 

RfR aiR# largcsRr %r Rtf wtR aiR# fargesr^ f^R RtfR rrir fR, ^£R farg's? r^rr 

^(.<1 I 


A D 

RtR R#, A ADC a|R* A DEF a) 

AD = DE, AC = DF <*R* DC = EF 
^tRJR, AABC = A DEF i 

^ io. (TOR-Rtf-<?m $RRtRf) 

RfR a)R>fi> OigcetR (RRR « artRR RvRSt Rtf RRWER WtR a)R>fi> taj^SfR CRRR 'Q 
'©Icis RSRTf RtfR RRtR RR, ^5CR fatgW RRRR RCR I 

VIW AABC aiR* ADFF-ai ZD = ZF, ZC = 

ZF aTRS C^MRCRR R°RTf DC Rtf = EF Rtf I 
W tai^ST ^ R^RR, AABC “ ADEF i 5 zx 

^*MtRT ('3|Fs'$'sr-RTf ^*f*ttRT) 

^ RVIWl^ Rl'fcOSrR RRtR fCR a)R? ajRsfihr aiR* Rtf WlR^R WlR - ajRs RtfR 

RRtR R5R, targro R^RR I 





A 


D 




tffcfis 


A ABC A DEF ^rf^Sf 

AC = 'aifa** DF dRt AB = DE i 
AABC = A DEF 




^tf 'Q TOff ^ ^WtJ **'8%*M1*ff 4<T 


C<MWl Qi'Sjtera T 5f' 5 H ^Tf ^*W "^T, 

C^M ^svo^ ^1^ fifths C^H WW ^'Q<11 


A 

■SR?T ^f?, AABC «il AC > AB i ^?lfe ZABC > 

ZACB 

B C 

i'S. cult'll Qi'sjost^ 4<pfi5 c<pH <£i<pn> c^M 'WW ^c«i, c<pI cH■?] 

^ps^5?r (.<plcH<i W’W ^s?r i 



^ ¥%, AABC <<l? ZABC > ZACB i 
sfoW^TOff^ CT, AC > AB 

B C 

W: 

*tf*t i. AC ^ AB ^ (i) AC = AB (u) AC < AB 

I 

(i) AC = AB ~S$, WX ZABC = ZACB [v Wf 

^1^1? W] 

1^5 ZABC > ZACB, t§\ sm »lv©fawl^t i 

(ii) ^m, ^ AC < AB *JT, W ZABC < ZACB ^ i [v ^ 

<?m 

2PrS i 

K\*\ ^^1°, AC A5 <4*T ^t A£? ^ i 

.*. AC > AB (st^o) i 



Qi'sjt^ wwiwl $ ^*r *itw i 

fcw* is. Qi'gw mmhwi ^ frnsk <iw ^1$* ^ ww i 





'swim •b. csr*tt, 's Qi'j'st 




ABC <*ra s fl> Qi'get i *#, BC Qi'S'stfcs ^9>i 
AB + AC > BC i 



^Pi^h® <t. Qi'jc'stn <.<k.<pI<.*iI ^ ^1^ frusta tflrer 'sii’W i 


WT ABC larpf i A ABC 4<J «M*IWl ^ ^IfsT <iRT 

frNj i AB-AC <BC\ 

fc*Wfor ie. Qi'sjcewi «m*imi ^ ^tfsr *w#$sr *tccti«r* csnih ^tp 

frtcqj ^fir i 

R<.**l«i Wi>«i: "5ICT j 4FC Qi'g'st i D 'Q E 
AB 'Q AC '»kc«i > 

Sim ^aus <?l DE II BC <*R* DE = -£<71 

Z 

D 'Q E <K3 <?R EF = DE 

'S$\ C, F i 

ssm-. 

*M >. AADE « ACEF iRT W, AE = EC 

DE = EF [^s^fTtra] 

ZAED = ZCEF [fe|€M c*H] 

.-. AADE “ ACEF fc*M1*0] 

.-. Z4F>F = ZFFC ZF>AF = ZECF C*W] 

.-. AD || CF || CF i 

^Mt?T, BD = AD = CF <£RR FF> || CF i 

^$?TK BDFC >lNHi>R<f> i 

.-. £>F || BC ^ DE || BC i 

*M *. £>F = BC DE + EF = BC 

DE + DE = BC 2 DE = BC A\ DE = \bC 

z 

.-. DE II BC <*W DE = -BC (fifolfl*) i 



[CPpSTTf y oik^] 


w-io G5jf®r 



iv*>o 







Theorem) 


largest? '®iR)'g(.'stti 'Q*!? 'oil»q»'© ?*fc^C3i? clapper ^sr?? ^ ?t^? 'Q*!? 'aifap's 

?’forajw? wwr >iwfa<) i 


A 

■?£? ?*f?, ABC »i»im»I% largest? A ABC - > i s K<pl e t a)?? AC 
I ^jpr f AC 2 = AB 2 + BC 2 

5 C 

*. A ABC ai? AB = AC, BA (& D <#*» ?ffi© W ?®T <?R 

AD = ACTS i C, D 

?*) f^ar ^sjfa i 

smM C?, BC + CD > 2AC 

n) s$m ^? c?, Z5C£> = ^ ?m \ 





D 



*1) (WQTIt ^jte^ AB — AC a|?* ^5|^5? ^yRe? AC — AD 
A BCD ai 

BC + CD > BD [largest? mwimi ^ ?ti? ^D? ?tf WWtt ^3?] 
^t, BC + CD > AB + AD 
% BC + CD > AD + AD 
BC + CD > 2AD 

;. BC + CD > 2AC [; AB = AC = AD] 


*o$tr 



'srajRT *5}. C^tt, 'Q Qi'jj's? 




n) CWl It AD = AC ZADC = ZACB 

^T<K ZDDC = ZACD 

r vai^lw AC = AD ZADC = ZACD 
^fK ZDDC = ZACD 
ABCD 4 

ZB DC + ZDBC + ZBCD = ^ ^PICTtt [R^t^ f^T $(411*1* 

^m] 

% ZACD + ZACD + ZDCD = $ ^PICTW 
ZDCD + ZDCD = $ *TOC4N 
^t, 2ZDCD = $ i 

.-. ZDCD = ^ >W(4M i 

PQR ifR# far^Sf I DA, QD 'S RC O R*HW> C^r 

SpTG '0|lc s llc4 f53J I 
*0 W "4* <?T, PQ + PR > QO + DO 
*t) ^(X, PA+ QB + RC <PQ + QR + PR 

^TsrNI-T: 


P 



*0 fi*5 Sim PQ +PR >QO + RO 

Sfsit't: fa'gcsrs c<jc<pIciI $ *1^* ^T5if^ 'st* voTT ^ WW ^5^ i 
A PQB 4 PQ + PB > QB 

A BOR 4 BR +BO > RO 
.-. PQ + PB + BR+ BO > QB + DO 
*T, PQ ~\~ PR BO > QO -\- OB + DO 


PQ + PR> Q0 + RO 

*t) WiT; PA <& D PA = AD?$\ Q, D 

efoM: 

p 

A QAD mi A PAR «fl 
QA = AR, AD = PA 
mi ZgAD = ZPAR 

AQAD “ APAR mi QD = PR 
APQD PQ + QD > PD 
Pg + PP > 2PA [•/ A, PD <1W 

antyelM, PQ + QR> 2QB mi PR + QR > 2RC 
:. PQ + PR + PQ + QR + PR + QR> 2PA + 2QB + 2RC 
^t, 2PQ + 2QP + 2PR > 2PA + 2QB + 2PC 

^t, pq + gp + pr > pa + gp + pc 
pa + qb + pc < pg + gp a pr 



VOI^cq^ \J$.\5 

y to ft# wTit ^rr i cm (Am r wr tonr 

5, 6, 7 *1) 5, 7, 14 

«t) 3, 4, 7 *0 2, 4, 8 

’Wtf Quests ^l^c<p vS'oflftc^ R«iM*p»i 

< p'®? 


0 ° 


*1) 120° 


*t) 180' 


240° 




•b. csr*tt, cw «tsr^s? 




O. f5C3I Z.RPS »SRr 'Sffsr ^5? 
^) 40° *1) 70° 

90° 110° 


8. *ttp*m ta- 

(i) ZAOC 4^ 

(ii) ZAOB >)WC<I>M 

(iii) ZAOD '3<pIu 8l^w»H 


<35fafi> ?lfop? 

i *0 ii 

(t. i£T^fi> Qi' 5 'sk.<p VRT Qrgust* ^*fir <PS(.«i Orger ■>i4c.'ol'olc,<i fsrc®r 
^JT?T 

(*) 

(ii) Qi'g'st 

(iii) wM ■»i J )h 

fa5?T <7Ffifi> ?lfoF? 

*) i, ii i, iii *t) ii, iii ^T) i, ii 'Q iii 



fc*fc3BT fm AB || EF || CD BD L CD i £Ht 5 fksRT 'ailMlt* ('b-V) 
£|E£|? ^'3?T*tt'Q I 




»0 i « ii ^f) ii 'Q iii 


.b 

O 

*Y 


'b. ZAEF ^ 'sit 5 ? ^s? 



>38 




it 

CO 

o 

0 

O 

O 

0 

*0 

240° 

*0 

270' 

ZBFE «*RT *IH to?T C^Rf&? 

^) 30° *0 60° 

*0 

90° 

*0 

O 

CM 

i—l 

ZCEF + ZCEG = W? 

^) 60° *0 120° 

*0 

180° 

*0 

210' 


b. ^ CT, Rl'jf.e?* CTffi CT Isrpf ^ 

10. S|>|M ^T OT, J i>i<)l^ Ri'gC'sra ' 5 T s 0^It F©*ili> *fcp*i* ^ i 

11. ssm w ct, Bi'sjow wc4iwi ^s**r c^tm ^ >ww>m wm i 

i*. AABC 4<f BC to ^of^J D *jOT, W CT, AD + >1(7 > 2AD 

A 

io. to, CFfest ^It^, ZC = <<W W4M ^ ZD = 2ZA i 
STOW CT, AD = 2 BC 

C 

*8. SffiH ^ OT, Rl'gcsts ^ <p^c«i OT ^8^ 'st 

><?. etm ^ ct, Qi'sK-w mwimI ^ to T5 ^ ^fir ^ ww i 

ifc. to, ABC Ql^OW ZB = <H* TOW ^ D, ^rf^Sf 

AC '5N3fi s 5 1 «TOW ^ <3, BD = -AC 

2 




i«l. AABC A AB > AC <*R* ZA «fl?T AD, DC to^ D 1to® «*f 

<pw i sfaH CT, ZADD i 

ib\ Wf W OT, wlwl ®ra%t®C^?r wwlwl C?NtSI*fa SfHS' 

ABC Rl^tem ZA = ^ TOM i DC to* TOfr? D i 
^) giro ^5 ^*11$) ADC Q^atlU ^RT i 
*0 <7r%3 CT, AD + AC > 2AD 
n) 2ttt c t W CT, AD = -DC 

z 







wm 'b. c?r*ff, cw 'Q Qi'g'st 


*v<t 

*o. A ABC D'QE ^Hg*CT AB « AC <*RT*rofr5 ZB « ZC 

^) f&wis 'sitWT £W*t ^ 

*0 8W*r ^RT CT, £>5 II 5(7 «*R* DE = -BC 

Zi 

4) m e t ^RT CT, Z50<7 = 90° + -ZA 

z 

sm«t w ct, targes^ f*mgero?r to <<r* 

'gft? «ro i 

**, Wt ^RT CT, largest? 'SRU>||(4CiUI *Pifl> vtn l 

i£r> f^»T W ai^nai c®w <t«ic«i*t ct f^f4 ^1?r ^*ftf#® tol ^4 

^RTTOT *ll<«q'®i TO «jR»t«l CTOt^l *<lt4<l ^[TOM *Hc<^<$3 [©rsaN isle's f^f4 

erHIWH CT TO W PTO iflMfc *im S TOt^i 5 

<ro a cs c4fa •ufMfiMw to pt c ft*? to i s <ro 

B cs 4 1PT «I4IHR >|V|^ ^F»4>V To 5 ft*5 TO i CD C^tt? 

’sr^R^c'o ^4 *n>ewr i <$3f ^ A'q b <totq s c*i«t rt i pt 4>t 

^4 iC5f TO? '#TO? 





'sulfol'® (Practical Geometry) 

G3%s « ^%T%© t53T WM* Stitts % i OT 

^ f5Sf JJ^I'olw «|wp*1 ^t **(.»| D s n<.'©l 1'SUlRRxp f53T JJ^l'olw 'OWW* 
Skill's^ ^ I CT5R, 'fl < P'8t*1 C<T>IC«il <j|fv»S •nHI <P«I*1 f%\^t £k<pH<^ *T*I»T 

ftfar ^rcpfer Ifear ^srfe^r i <o ms® ^ c^r « c<#m ^rra ^wjj 

CT'QTIt ^ 1 «^RT «ll»ml C^«T 'Q C*tf%®T <P*p1Ig* 1<1 Ql'jet 'Q Fg'jfef '»lW<.'» f*t£*lf| I 

4 t%»m *RTC^ lai^Sf « F$^5f ^ I 


^ ^r*om c*tw — 


► ^rr^K^n t^s? « F$^sf 1 

► £pfS <imls Qi'g'sr 'oi«q»*i <pti<.'© *ft?W 1 

► sp^s wh ^r f^s?, ^?rc® 1 


Isrg^^B^T 

tsrgc^r f^ 5 # 'Q fs«ifi> c^M s«i<«. 1 <.<pk*il fa'sjc'sra 'srfafa 'Q ftRv 
^T •wJH 'Q Skill's^ ^ «Tt I (?TSR, Orjcsra f^T <a*k 4 fa ^ •>H(.<pl c t 

^ ^Rf wwiwi $fl> 'sjpt OT«st «nwr ^fhr m>ihH>*i <?rt w*rra 1 

Qi^C'St^ ^iwpst 7f?^© ^ Writer c^it ^rniCT, c^t 1%^# ^ «1%*# 
c^rc 'spfK tot c^witm Ftofakrs m<r <w Qi^c^ ^ 51 ^# m 
Wf fapg®r -^r 1 ^k, 4 1 ^fi> wr 'eii^iwn tSrgw 

^Nn 1 astf^tos 'filial l»i^<iFf'« ^*fR3 Oi'5'st 'oitaos 1 

i. 1^5#^ a 

b 



*o*1r 




ivSV 





1^# west to*, *nw<r ffifsu 

■STtWT fa'j'srfc ^?|t i <p«i<pfi> >|»HN ^*fat ^5?lt ^C®Tt I 

^I'HN i. fargcsra' ^ ^rcf <4‘3 5 fi> c^t«t 'Q ^ c^rsTit ^rt^ i larg^R* 

^SlfoffsTOi 


"SICT CHICHI Qi'gt'st* 'fft a, C^H Zx ^ s <FTQ?lt 

1 'oiWc'o ^ i 

i. «t*l(Hl <<R*f& *ftr BE o <*RT Wf 

to bc c?rwr c^o> i bc c^ftsx*m b 

fact's Zx ^ *i*ih ZCBF 'oilfo i 
*. BF #lf <*IW s 4<T BD TO ^lfi> i 
M>. C,B CTW ^#i C DC c?r*iTO?r <?l 

TO B f^> <7$ TO ZBDC iRT Wf 

ZBGG i 

8. CG#* BB <?F Afa’jff® CWTOi 

^TO, AABC $ fcff^Sf i 
2RH: AACD 4 ZABG = ZACD [TO^T q^lM] 

.-. AG = AB 

4*R, AABC 4 ZABG = Z«, BG = a pWR ^TO] 

BA + AG = BA + AB = BB = s i 
AABC % Q)'s?'sr i 

R<p"f *M%: to <.<pic*il target ^r a, ^ ^rs^ret c^H Zx ^ ^r*Rr ^ 

S (?rn\ 'TO I vfavs TO i 



*o$tr 



*o*tr 






W: 

i. c<jc<pIc*iI <^<pfi5 BE C^tCT 5 'fPl a W <K?l 
bc cmz*\ c&ft 1^ i b t^s Zx 

ZCBF ^ff% i 

PF ^f*lf s *^RT *i»ih BD Wf ^lfi> i 
O. C, D CTft i CD <^RT PQ ^fif% i 

8. PQ BD <5%^ ,4 ^ CD C$ R C^f 
"TO i A, C CTH ^f?T i 

^5fcPT, A ABC % f^Sf i 



M: A ACR <*W A ADR 4 CR = DR, AR = AR ZARC = Wp 

ZARD prawM] 


A ACR = AADR i 


.-. AC = AD 

W, A ABC 4 ZABC = Zx, BC = a [®I«^T ^IW] 

BA + AC = BA + AD = BD = s\ 

W, A ABC % f*TC# fsr^sf i 


*. la^wm ^ *mK 4^ ^ wr i 

^l<f>w> to i 

"SIFT ^1%, C^tWT Olvera ^ a, ^wl c t Zx ^ d W?H 

fa'g'stfr 'oiWc'® TOl 

^e^T: 

i. tTOlWl <iR5fi> BF C«TO ^Pt a «*RT W 
TO PC C?T«IR*f 1^ I PC GNtWfo P 
1^® Zx <*ra ^ ZCPP i 
BE ?lf% C^tC^ d '3'?T *Hh BD '5R*t c<puS i 

o. c,d dc <?i *ttc*t Ff^j 

*ttc*t c zppc wi B 

ZDCA i 

Cy4#^PP#^4fi^<^fTOi^l^r, AABC ^ fisrg^ i 
2NH: ^5T ^TO, A.4CP 4 ZACD = ZADC 
.-. AD = AC 




i8o 




^ ^ AB - AC = AB - AD = BD = d 
4*1^, AA5C <5 5C = a, A5 - AC = d ZA5C = Zz 
^Ts AABC $ ft?# ftl^Sf i 


■^s) file's c^M •>j^ic < pl c f *Tt ^(.®i, *fal'sc,'® 'oi’*q»«i <p^l • , r® < i i m**i? >5 ww 

Qi'Sf'StfD #£t? c^Ictt (?&r^\ 

*() Ri'gtera 'f# ' 3 T°®T?f ^(.<pH 'Q ^ (JfQTTt ^ i 

R<p» v t Qi'j'stRJ 'oi<*p»i w i 


^pp|ftr o. ftrgcst? Trs^m c^r«t 'Q *ift%rt wf 1 1 

■siW^ft, fa'gc'sra »M»|| p <£RS ^|>ft ?$[) C^K Ax 'Q Ay W?If i f^Stft 

^T^T: 

i. «m»iwi <*r*pfi> *far DF c«tw *tft%n p 4?r 

DE Wt C^?> ft^ 1 D 'Q E fact's 
DE (3* ft?T*t?r *\K*\ Ax ««RT Wf AEDL 

Zy ^ ' 3 TSIt 5 T ADEM 'mlR 4 1 
<?FM ft*l®5F DG 'Q EH i 
O. »IM <I>R, £>G « EH *t 

(^t Wi A ft^?5 AADE ADAB 

AAED <^RT AEAC i 
8. AB AC DE <3HtS!*n?F ^I«W B 
'Q C face's C^fTOl 

^I^T, A ABC $ ftlW 1 

A ABD 4 AADB = ADAB [®I^T q^lM] 

.-. ,45 = DB 

AACE 4 AAEC = AEAC 
;. CA = CE 

A ABC 4 AB + BC + CA = DB + BC + CE = DE = p 


aA A 



B C' E 


*0$br 






ediivf* 


>8i 


/.ABC = /ADB + /DAB = \/x + \/x = /x 

Z z 

/ACB = /AEC + /EAC = \/y + \/y = /y 

z z 

^Si it* A ABC $ ft?# i 


■^tW: 

Ql'gc.eto v|ft 'S *fft%It (TfQTTt i ft<p« v t *Nf%?© Qi^etfij 'oi’*p*i 

i 

>. vfRsft lar^f ylPC ^ Z5 = 60°, /C = 45° <*R* *tft%It AB + 
BC + CA = 11 OT.ft. i 



WJ: 

i. flUKT PQ = 11 <? t.ft. 'stfft i 

pq c^«irsi*m p^q/qpl = 60 °«/pqm = 45° 

C^M y oiIR» i 

VS. C^M PG VQ QH i -SR?T ?#, PG « QP nftmr >1 

R*^cv© C^f i 

8. PA, QA C?Nt*?*f? 7ra%®<j5 vsjffc -jjt pg <3T?[to*K7F B 'Q C ft-yva 

<PW i 

<t. A,B *RtA,C CTW ^ i 

^t^T, AAPC $ i 







>8* 




^i>k.<pH ^®rer 4^? 'oiF©'5'st 'Q^r < i?r^if?r , 5( s ^ WTit^it^i 

Qj'sj'stRJ ^stfa1 


§Hl$,4M a. Ql^OSrt a = 3 C*T.ft., Jj^lWW 45° 'ST’fa ^ 

s = 6 OT.ft. i 

^) frou 2f^t*f W i 

st) ^RT i (WM4 f^ « ftwt *>tRm) 

n) <#%It 2s i OWW* f^ «ftwt 

*) 

3 (FT. ft. 6 (FT. ft. 

a - s - 



sf) AX MC*lMl #*tt (?tW AB = a sptfti 
A f^s ZXA£ = x *Xfc, AE 
AD = s C*t| i B, D CTffl <pR i «iRt?r B 
R^C'a ZADB ^FtH ZDBC i 
BC C3TWI AD (& C 1^0 C^f Wi 
/. ABC fisij'St i 



’f) '51CT ^ft, <4^# ‘ ! lf?t%ff p = 2s fff'QTtt «l«q>*i <p<ic^> ^ i 


*o)1r 






wm 'soiRFs 


i8© 


* 


P 





2s 


AX c*u. < pIg*iI AB = —p c<pci3 C*^ i 

AfojVSAE _L AB^ftfa\ AE(3U$ AD = 
AB 1 

4<lW B 'Q D G<Pttt <pw -p t£RT 

fas ZB AD 

i ^55t*R?I C face's C^f i 

b,c *mc, d c^im i 

.-. ABCD 1 



i. sirs fas Qi'j'st ^rs^f 

SO 1%5# StfS 3 (TT.fa, 3.5 OT.fa 2.8 CS.fa I 

*0 $R> SlfS to# 4 C*T.fr., 3 (R.fa 4SS VFSi® <?FM 60° I 

*t) ^ 60° « 45° <*W 4WS RSRTt Rip to# 5 CR.fa I 

R) <?FM 60° 'Q 45° 4R? 45° C^tm faf#s Rtp to# 5 CR.fa I 

®) Rip to*U RRI^cs 4.5 CR.fa 'Q 3.5 CR.fa ^R^ R'©ls 4 Ip fRR^Ivs (.<PM 

30° i 

■5) ^»l(.<pl^t f3T§CSt?T '0|R>'SJ'st 'Q i£|R#> Rtp to# RRlRSCS 6 CR.fa 'Q 4 CR.fa I 
$.. fas SIRS fas Qi'j'st 'oiwpi RR: 

Rs) ^ 3.5 CR.fa, R*R?t 4R# CTW 60° « ^RR ^ Rtp 8 CR.fa i 
R) ^ 5 CR.fa, Ijft RSRR 4R#> <RS|*t 45° 'Q ^*tR ^ Rip ^P®?T 1 CR.fa i 
R) RSRR m RRWW 60° « 45° « #R#Rt 12 CR.fa i 



J88 *tf°IV 

©. 'iR# Qi'gc'stti c^H "“M <?fc^ %*ra 'oilwp'© ®iw? frNj 

(WUt 1 Qi'S'stfc ^ i 

8. Rl^GSm 'S ^ ^ CPfQTTt ^Tt^ I R^StfiJ ^ I 

(t. Qj'sjc.'srsi Ijft ' 3 Tv«T?f C^H, '5»'®l 'S ^ (WQTIt 1 Qi'S'stfc 

i 

'b. ^1^1^ 13F§C5R *#%Tt (Ft'QTTt ^Tt^ I Ql'J'stfc I 

a. Quests ^ ?rc®rei i<R>fi> ^sjfrcssH 's ^r<i^ ^ wut ^it^ i 

i 




^rat (TfC^ CT, Quests Fo*in> (TTQTIt $HWT '»ic»i<P fa'j'srfc 
:3 W i Orests 'frt?lfi> ^ (TfQTIt «II«pc«i^ >*r^fi> PiRv i>'8'5'st Rt i RRS ovj'g'st 

'Sfl^ra 'SRI •"q'©«l Tg*fR3 Skill's^ ^ I ^*tR3 ^tRf SflWT, ftPrv &'j' 5 'st 

^ft^T i 


i. c^r«t 

^.. t>l-?iT5 <11^ 'Q 4 <pH> 
vs. 1 ^# ^ 'Q ^ 3 fi> 

8. 1%^ ^ 'Q vflTCFR *F5i& <?FM 


<t. •jR.fi* 'Q lvs*ifi5 C<>M I 


cate $c?te te ^®r ten qUilMi ^t w i «w»c*m c#*m 

^?T OT*lt CWl Dvjvjst v5jf<Ff i vilHH CTO favget ^5|*q>GlS 'SItWI 

0'5'5'st ^sffof i <?TC^ t?v5'j'stc<p ijj^fi> fa'jJC'sr f^5$ ^C?r, (RC^J ^tFS R^ilw ^T 
^s<f gfpfg -^f Qjnjjvst 'oi'*q»(.«iti 'STfaM i 


i. t>l-siT5 <11^ 'Q C^f®f 

a 

b 

c 

d 


F 



*o*1r 



'swim <ih$.iQ 4 sdilvf* 


i8<? 


wafl> ^ 


o- 

b- 

c- 

d- 

e- 



vs. 'S £J5 


8. « <iK7Rr 

£fi> c^t 


<t. £fi> ^ 'Q <?m i 



Rc*l«) *1?^ &'5'5'st 'Q|'*p<.*is W$ 'oiw<p <*T5RT ^*fF5 (TTQTIt «ttw ^It C 5 ^ ftPnS 
«ital* ®tD Sfc3t'5f%J *IT'Q?lT'*lRl I '®kt»l -nklWQ D^'5'Stfl> 

m i CWT, *mK « 4TFRT 'apB'** WTTT sltTO 5 »sM 

■Jim i 4*rn?r 1%5# "sfiaf cpfQ'm^n^i *nar ^ erast 

Bfot Trm i w=t, $*m, W: m ^ « arc* c^r«f (wrn) 

^mt^T 8. 'S «fltfRT ippfi> CTtt went >||vj|-i©Q<»rD 


*ic*i <pR, *ihl*«Eiw<i £J5 a 'Q b <*T^ '0|*®'^s ti|<pf5 c<pM Ax OT^STIt 'oilc^ i 

>l|viHi>R4fi3 «ll4W^i 
^ft-is., ’tf^o- s*r-s>o (2*tf«r 



i8^ 

W5T: M AD a 4<T W 

ac cawr 1^ i ac «w ^*0^5 c 

<pQ 1 C R’^C'© Zx <sf?T »wli ZAOP '®i!R s 1 

op fiftr cq v »i' B *p*i <pR 1 op 'Q 

CQ C«K?F ^6 «fl* OB 

« CD GT«lfe"mrm 1 A, D; A, D; C, D « 

C, D CTM 1 

^st^pr, abcd % 1 

Wt: A AOB « ACOD 4 CA = CC = ^o, OB = OD = h [W=flyirc?r] 

2 ’ 2 * 

^ «|*«9^| ZAOB = vpsifc ZCOD [foriM CTM] 

AAOB = ACOD 

AD = CD <*R* ZADC = ZCDC; <?FM 4^1*®* <?m i 
.-. AD « CD « *l*lHo5ll«11 
^a^5lw, AD 'S DC 'Q i 

^T?, ABCD *ll>lMsR<fr m AC = AO + OC = \a + \a = a 'Q 

z z 

DD = DC + CD = ^6 + ^6 = 6 ZAOB = Zx 

Zi Z 

ADCD ^ Rtfs >llvj|*i©f^<j> I 


P 



^p|M (t. >ll*lH»Rt<M « <*Rsfl> ^Tf (FFQTTf ®(K* i >llviH©R<J>1i5 'ajtoc® ^ i 


■SJ??T ^rmHsto^ Tj^ <p< a « 6 <iR* ^ c WTIT ®lt^i *Hv||*®R*fi> 'flitow 
RW I 


'»W1: a « 6 ^<m<P "3# i 

«M>lMl #*tt AX C«fW c «fl?T AD i A « 

D <.<pej <pw ' J Pfl3 s C 5 I — 'Q — <jl 3 il*l‘ Pic-51 

2 2 

AD <flRT <4^ *tt£f ij§f& ^1>M ®fif% I <pR, ^31>M 

*|5Hsc.<p C R’^C'© C^t i A, C 'Q D, C <?IM 
^ i AC <?F AD DC DF^m^s 

L 

i CD C«IW - = CC <*TO CD - = OD 
2 2 


i A, D; D, C 'Q B, C CTt’t <pR i 


a 


b 

c 



*o$tr 


wjt?r <u<^iRi<p 'srjlRR) 


*8<\ 


ABCD % >llHM©R<> i 

2ftM: A AOB « A COD <fl 

L 

OA = OC = -;0B = OD = - [WHl^lW] 

Z z 

^5^ ZAOB = 'spsifc /.COD [foslfM C^H] 

.-. AAOB “ ACOD i 

.-. AB = CD ZABO = /ODC; <?m $R> 4TO?T <?FM i 

AB « CD « Ws#I i 

AD « BC 'Q i 

abcd % firt* ^rmNw i 


O. UlftfertHWH TOJ TO* ^ C^M 

(Tr'GTJT y oilc^ i i 

to Itf^ifeHOT jRWi ^?r a 6, <?tto a > 6 »*r* a ?r?*m 

c^t^r Zx « Zj/1 lifateHiiviflS «il4t'9 to i 



^T^T: C*1 AX CTO AB = a i AB C<Nm?T A /x <*RT WT 

/BAY ^ B Z$/ 4<T 5* ZABZ i 

AB <3N m CTO AE = b i E EC || AY ^sjffr BZ ?f*TO C 

t^s C^f TO i <iRfr CD || BA i CD CJNIH AY tlftlW D 1^© C^f TO i 
^tTO, ABCD $ i 

stm: W^Tt^TO, AE || CD <1W AD || DC ^s^T? ABCD *Fpfi> >H*lH©te4 ^ 
CD = AE = b i 

4^, ^5^ ABCD 4 AB = a, CD = b, AB || CD ^ ZBAD = /x, /ABC = 
/y [WGH ^TO] 


^PWR, ABCD ^ i 



?m: <?m west i w# ^ i 


8. ABC Rl'gosm ZB = 60°, ZC = 45° <*R* *lf*%lt p = 13 (TT.ft i 
^) <?^«T « ^IPT %?I ZB 'Q ZC i 
*) ft^«rfl> <R I (*WM4 fi>^ 'Q %<H ^|R»1^5) 

?t) | ^^^«SWfl»CTHZB«iRr^lHi 




13 PT. ft. 



«M»IWl #*U BX C^ RQ = p <&$ <s$. i B -ZB Q l^o Uc 

Zi z 

ZBBX « ZFQB^fti BB « BQ A R**jW> C^fTOi 
<*RfiT A fasps ER 43 CT ZBBX W@m <?I $ *Hpf ZRAB = ^ZB 

FQ CT *tlPt ZFQR W&& CT $ *IW ZQAC = ^ZC \ AB 'Q AC 
GTW’f, BQ «r ^tl^CST B C C^f Wi 

.-. ABC ft$«f I 






*o$1r 


ediivf* 


2>8& 



BX WWlWl C«tW BA - -p ^lfl> i 

3 

5 f^jC® Z.4BB = 60° i BE (8& 
BC = AB (s$ i A 'Q C <?P® 

<pw —p <£T3 W Iimi Z ABC <£T3 

^•OM ^5M i ^S5WW *fip*fo' 
D C^f^i A, D; C, DG lW^#i 
.-. ABOD WT i 


E 



HA 

i. >hc<pI% Qi'jjt'st^ yifcn 9 rf^f e t (WTrf «flwr lie** 'owi 

^?t ’W? 

30 60° « 36° 3) 40° « 50° 

«l) 30° « 70° ^) 80° « 20° 

A 43sfi> fo'jC'srs 3lf3 frtRI 3313^ 4 C3.13. 'Q 9 C3.f3. ^C®T 3tf?T frtRJ W 

<? r.ft.? 

30 4 3) 5 3) 6 '*0 13 

«. >£i3# Rr§csf?r « 4i^uui fc# is pr.ft. ^ fo^lS* 

wr w 3*ffrr.f3.? 

30 36 3) 81 3) 162 , R) 324 

8. llfoS >£|3# &'8'5«t isfot WT 3f3 C33f 3H3 5 - 
(i) t>l-sifi> 31^ 'Q >£I<pR <343 
(it) fo3fi> <rt^ 'Q lO^RT 'Sl’to'5® ^ <7FH 
(m) 'j5.ll> 3!^ 'Q R>ifi> C3>M 



i *0 ii ’t) i, ii ^T) i, ii 'Q iii 

<1. <JWR1- 

(i) sraft ^ *t<F*l<r Wf 

(ii) <.<f>M *wh 

(iii) • > i a ic<plc fc 1 <pw i 

i, ii **0 i, iii *t) ii, iii ^f) i, ii 'Q iii 

ta ABCD EF = 2 (TJ.ft. ^ DE = 3 OT.fo i 4^ 

(fc - V) ^ 8IORT ^33 ^tt'Qo 



fc. 

FF <4rj ft# w <?t.R? 






^) l 

«) a/5 

*0 

a/13 

^0 

5 


AB W OT.ft.? 







^) 2 

*0 2^5 

*0 

5\/2 


10 

V. 

ABCD <*RT C*M*«I W 






^) 8^5 

*0 20 

*0 

12V5 


32\/5 


ci>. %3f 2fit5 fe*lte fas &'8'ger ^RT: 

^) ^IfST ft# 3 OT.ft, 3.5 PT.ft., 2.5 OT.ft. « 3 PT.ft. «fR* C*tt 45° I 

*t) ^IfST ft# 3.5 PT.ft, 4 CT.R, 2.5 PT.ft. « 3.5 OT.ft. «1TO 4#> 5 

w.Pi. i 

*0 ft# 3.2 <7T.#, 3 C*T.fr., 3.5 C*T.fr. <*R* 2.8 C*T.ft. « 4.5 

OT.# i 

’ST) fa# ^IfST fc# 3 C*T.ft. f 3.5 C*T.ft. f 4 OT.ft. <*ra* ^ <?FM 60° « 45° I 
io. Sf^fS #3T •’ihhoRi* 'oi»q>*i 


*o)1r 




wm 'soiRFs 




fr# 4 C*T.ft., 6.5 (TT.ft. ^ WV& <7FM 45° i 

sf) i£|<pB <l!^ fo*!) 4 w.Bi. >j$.B < pc, , *TVi frt^U 5 C’T.Br., 6.5 (TT.ft. i 

ii. ABCD Fjs§bsRT AB « BC ^ ZB, ZC « ZD <?FM WTIt i b^StB 
'ofo I 


i*. abcd ^gbst^ ^ cWH mt ^ $ifar '5k$ ^if &s to ^ to* 
<*fpB c^r«r m to oa = 4 <?r.ft., ob = 5 <?r.ft., oc = 3.5 <?r.ft., 

OB = 4.5 CS.ft. 'Q ZAOB = 80° WSt i &Ws?B i 
iO. *TO* *l$* frt*lj 3.5 (TT.ft. 'Q iWfl» <7FH 45°; Wlfi> I 
is. *wr* ^<pB *15 <*rc? <q»c4si frNj <w?rt 1 1 

i<2-. *ro* TO* fr# (TfQTn 1 toB 1 
i'b. **fw<.i41S (JfQTTt ®rt^ I **fc^3lB I 

iS. <4*sB Bi'gt'sra ®(f®^ 5 OT.ft. 'Q ^ *tf* frNj 4 <?T.ft. 1 toa* WM 

TOI1CT Bfc&* to Rfa: 

*0 Qi'sj'stlUti ®r*l* * 13 ^ TOf w? 

*0 Qi^B ®i®fr *rt 1 Oww* ®rt**iFF) 

*0 Bl^SjB* *lf*%n* Wf *Mv||ftp|$ 4*5B ®pg^T *Rf1 f™ B^ 


ibr. 


ifc. 


ABCD AB = 4 (7T.B., BC = 5, ZA = 85°, ZB = 80° «*R* ZC = 

95° i to** TOI* ®TOft*s ftt&* sW^to to ^81 

■*) ZB i^T* ' s Tl*T B*f* *RTI 

*) £Hr3 ®«U ^nf ABCD b^sfaB ^FSR *Rf i OWW* B^ 

’t) £Pr9 *tf ‘re.Bc^ 4*>B *tf 4A* ZB — 80° *TC* 'oiwpi 


*RT i ('S|«p(. r i^ 'oih«|j<p) 

4*>B tlBlBtTOl*' »i»ib©*l«i ^j^B *1^* frt*J 4 OT.ft. 'Q 6 OT.B. 
C^H Zx = 60° ^ Zy = 50° i 


^) sf^rs Bc3?r ' s rr*oc s r si^M ^rt i 

^) i ('oiwpt'i^ 'Q R<i^H y oih*l3 < p) 

n) ^Hctrt >iivii*®Bt^ ^ * Zy c^ ^5^ c^rs Rmmi 

to ^ 1 (®rro? f^ «ftos 



V 


f3 (Circle) 

CT, ^5 <£R# ^5% wtftfw tfer ^ CTtCTt (SlW 

'0|<iP^51 ^5 -»HR>'o Rfsq qm CWT C^, ^Jt^f, , Wt ^5#f R*)«J 
'oil(.«ili>»il wf ^ciic?. i <5 ^srajtra ^iwr c<Mwl *f 'Q ^pp|f^s gtf^ssfa 'oik«ili>*il 

<P^I I 

4 c*tw f^w%r — 

► ^3&M, c.<p«'M C^t®f, <3>H, ^5 vainspfl^o ovj'jis? ^JHJT <p*oa *tt?IW i 

► ^3 SfsiM i 

► ^3 Rfcq 'WlJf '3TSTt*ftC 5 T SfolH <P<1C'® I 

► ^3 ■»Mf¥'® *HM ^Tt mitt's *tt?IC^i 


^5 (Circle) 

^3 $<$$ 7^5% wtftfw %$ -Jim Intern c^t ffift > 1 * 1 ^ 0 ^ i 

^t?3w i 1^ c«fw ^sftn C3C*t c<plcil <?i ^rr^r *w BQi^ 
^ ^3 i c^t5 W 5 ^3**f C<f»ICHl R**j^ I 

>i(.*i <pRi, O • > i»i v ®(. ,! m c«plc*il t£|^ r RftRS *lf?siH i 

OT ^Rs®f 1^5 O C«fW r ' 0 |«qpvF®, <?IT> 

^3, '*Tfa c<PG? O 'Q r I l&Ctfl O ^03*1 C<Pti3, A, B 'Q C 
^3**i fi*5 i OA, OB « OC «*RT SlWWlB f3fi><r«<i 

^jivson^f R*j«> ji^'q ^?r ^ R^wi ^3 ^fir ^pfK, 

^3 «ttw ^S fi^cwl 'onfall ^ I ^*tCRT f^U A, B 'Q C ■*W^'Q I 

^C'Q^ ^P®?r 'Q •qR.'sM (Interior and exterior of a circle) 

^ C^t ^E3?T O «*RS ^JW< O CT W f^' ^ r 

^■?T C5C?I (TTft^ 5 ^efS-si 'oi'») , «<i O WFI? CT ^5 r <3?r 



*o*1r 



WJtTT V. ^3 




5553 53f% 4533 c^ii 3 c<p ^sfiR <iR,'»l’t 33t 33 i ^553 ^5 f , 53 7 3 ij§tT> R**as 35531'sw 533t5*t 
^83 3153 s I 

53>l53l ^T5pW5f 43>f[> 1^5 G 31^3 43# 

3553IW 533T53 ^sto 43# G 53*3*1 <n<i# ^ps c^f 

3*53 i fksr, p ^s?r ^nop®?p^ 43# f^[ 435 Q ^c$3 
3%*3 43# f^51 pq c^fts^ ^alk* 53*3*r R f^® 

5533>53l 

^ce« ®Jt G 3fl3 (Chord and diameter of a circle) 

^33 f%3 1^3 ^Rcslsw 533153 t *fa 43# ®Jf i 

^S3 53*1531 wf 3# ct 5 ® #53 313 ^553 eolfi>w> ^S53 3JPf 
3«Tf 33 I ^sr^fK ^33 <3 s ®’tlft <.<l<.<Plc,*ll ®Jl 3531 3Jt3 I f&53, 

AB G AC Wf 435 ^#3 (3 s ® O I 4533 353J 

AC W# 3Jt3; 3*13*1 W# "^#3 53*®*!# \ OAG OC 

st^sj^ 3Jtc y i?rsr*of3 i 5 1 

W43 215^13* 3J1533 b# 2r, 533153 r ^#3 3Jl3t*f i 

$331*3 iS. ^5S3 (3 s ® 'Q 3jmf^ 53*1531 ®Jl 43 3*^3^ 355*ll©t3* 533t5*t df ®Jl 43 
^33 «W l 

353 3#, O (.<P«Rf*# ABC *303 3Jl3 33 433 43# ®Jl 
AB 43? 4$ W 43 33JM i O, M 5313 3# I 33t3 
3*3S» 353 53, OM 53315*1 AB Wt 43 $33 331 
3i«33: O, A 435 O, B 5313 3# i 

8(313: 

313 i. AOAM 435 AOBM 4 

AM = BM [v M, AB 43 33lf3^l 
OA = OB [■: $553 43*$ ^533 3Jl3l3] 

435 OM = OM [313133 3l$] 

^©315, AOAM “ AOBM [3t?-3tf-3l5 $33131] 

.-. ZOMA = ZOMB 

313 5355*5 533333 \*P\ 5333 435 4533 3(3313 33RI 

^*5315, ZOMA = ZOMB = 43 s 3353331 
*51*543, OM 1 AB I (8|3lf«l*5) 

3^fr-^o, «tft*5- js^r-io @tf3 






i(£8 




\0|»|p|tq|*® i. C*IC<PlC*l1 Wf C^’tlft I 

'ai^pT^I*© G*IGS>ltll ^ra«TC^It ^GG<P ^3[fMM> R*^C'© C^t <P^CV0 ’IICsT ^ I 


M 5 !^: 

^*MI*g is ^ f^^t: 

C^tSt CMCT> M3M c^twf Wf ^ 'S 9 f^‘ 'ally's $ WtW 

M*C?T i fc’MI'Bfi* W i 


fc*Mt*g iv. m c^ c«teF wj^it i 

^FT O Q*m am AB 'Q CD 

Wt i SIMM wt OT, 0 C*^ AB am CD 

W|?re^ i 

O CTtW AB am CD MgT «£RT fc*fiT TfMW OF 
«flM* OF gMW ^ff% i o, A 4<R O, C CTW ^ i 

W: 



MM i. OF JL AF <*TO OF _L OF 

AE = BE am CF = DF 
fc*l* 'ally's ®W ®olc<P ] 

.-. AE = -AB am CF = -CD 
2 2 

MM *. AF = OF [mcm <?raT] 

.-. AF = OF 

MM «. AOAE am A OOF 


[y CM^ CSlW MJM ^ g<igs>Ig*iI Wt ^ 


■'MCMJ 


0^4 = '*lFo's?'Sr OO [fc^CM ^S?T MJMtf| 


•MM? 


AF = OF [MM <| 

.-. AOAE = AOCF Qi^OfiKl WWsT fc*MtMJ] 

.-. OF = OF 

MM 8. OF am OF <?m O CMW MMW AF ^Jt OF Mgf i£T?T ^ i 
.4F «<W OF ~mm CMW I (SfalFM) 


*o$tr 




*o*tr 


V. 


Xt(t 


csiw >w^<i'®l *w»r wr *fip»i?r i 

"SIPT ^tt, O AF 'Q CD Wt i O C 5 ^ 

AF « CD 4<T fe*l?r ^?W OE 'Q OF i ^C®T OE 
« OF <?F® AF 'Q CD Wt tfRT ^ twt 

TO i OF = OF ^ 8NM "55^ OT, AB = CD 
O, A * 0,0 

2NH: 

m i. (?n^5 OF _L AF 'Q OF _L OF 

ZOEA = ZOFC = ^ i 
*M *. 4*R, AOAE <*R* A OOF Qj^CiWI W 

^rf^sf oa = ^rf^sf oo [tea «*rc$ 

OF = OF [«K3T <?rat] 

.-. AOAE “ AOOF [W4ffl fo*»wl %W0] 

.-. AF = OF 

*M ©. AF = -AF <*R* OF = -OF [v <?F® ^ «M»lMl Wf <£ft te 

z z 

'oiI«q»'» «W ®rjlc<p ^I%lf^s ^E3T] 

«H*T 8. ^5*fe -AF = -OF 
z z 

^<K ab = CD \ 

o. <uh$, ^g*r M i 

bO 

i. sfaffiw ca, •»i*iHo*h 'stjI ^'a'aajR*^ *Rc,<ilen» ->is«i«i^tt ca^tlft «uh«is 

%*la i 

wlcil ^(.'Qfi AF AO ^Jt A ta’^llft <uhlc# ^ItESf te’fa asca i 

8ffl*t ^ OT, AF = AO i 




i<Nj *tPlV 

o. ctott ^5 Ri^oem fro m \ ot^q ct, ^sfifcr cro 

'oif's'jc'sra - si*of^[ 1 


8. ^ITOtTO ^CTO Wt AB fTO C « D l^s C^f TO i 2ttM 
TO OT, AC = BD i 


<?. ^cro ^Tsit^r wt c^t toc*t c'i^ft's ct, >ir^?r 

wkbrt^pihi 


b. OT'^IT'Q OT, <ulcxis ^ fifes' C*TO TO fTO* TO^T Wf '0|wp«1 <PS<.«n TOt 
W5#f^l 


S. CENT'S CT, ^CTO ij^T> Wt TO TOJ Wtfi> 1 f5TO 'StJT WW <?FCTO I 


V. O CTOfifafc = j PT.1^. TO? OR _L PQ 

^) ZQOS CTOTO *rf?toM TO? 

^) ssm to ct, ps wt ^s*r wt i 

*1) OR = (| - 2^ PT.ft. TO, to 



&. stro to ct, 7 Rc.<ii's?<p c^*rts?*t to to^: ^tn?*t ^ R**j us to»t cto 

^(.*1,1^5 TOfi> ^ai^g TO I 


io. sim to ot, ^ito wt to ^uR^’jwi i 

C5f%3 CT, TOTO ^ sm CTO TO f^tffa fro TOTOM Wt ^TOT TOT 


2tTO TO OT, C<MMI ^CTO M *ITOTO* ^%lfTO TOC®T 4CTO c^nR*^ ^sfi>s 
CTO TO i 


*0$br 



*o$tr 


V. ^3 


(Arc) 


^ssr crcr>iwi f^jR rcrir Rflfar m rcr i 

fi>CR A'Q B >JR.ft> fR**JR RlC^ 'SR'RRjFTt «T*1» R^fil I CRRt 
rir, 'sivCRR 4 <pR5 'srr 's< r ijR> '5«i*ii^«i<p'»iw rw1 

CR|T> W*lto ^5RRfR 'Q r^<.r> 'SlfR&tR R*Tf RR I A 'Q B 
^ RttRR £H*®Rij t£R? RttRR 'SRI RR*R 'afR '5R5§^f 
R*^ i lUCRR W«f |r*»j R ftfirS <pcr T>tRfi>C^ ARB 
KR RCR '®i1'»fe>© R>Rt RR 4R* ARB R'»tR 5 RfRt RRRR RSRt 
RR i 'silRlR R>RCRt ^RRtRfi> AB sn®R RtRt RrRR R>R! RR i 
^S3R A 'Q B ^ofc(.<P RtCR Ro® R*CRI ^»R 

RttRR RFsfR^ A « B 4R? RfofR^ W *W 'SRI 
(RRCRt RfRtRR Ir^ (R^ i 


CRRR <P^<P Rfe'S RtR 

CRRR C<pIcrI *300 RtR RfsS'a Rf fRR <KR RRt RR 

Rft 

i. I>TRfi>R 2|C'®) < P £Hm>R*«j CR 5 t c lfi>R RISC'S 'OIRpR^ RR, 
R. (RR c tfi>R 2fc5JR> RtfC® RtRfi>R '5p®'o 4R*fi> SlRofR^ 
'OIRpR'S RR i£|R? 

O. RtRfi>R 'SPs§^f 2)(.'SJ<p(^ fR 5 ^ (.<pMfi>R '0|'»r»w RtR 5 I 
to 2Rto (RR'lfij O (Rto ^3 APB RtR Rto 

R>CR 1 



^Q*R RsM (Inscribed angle) 

^3R ^ m RR’RRC^ ^3R ^RR <?PtCRt Ir^s CRR 
<PR<.®1 4WR WR# cr>Mcr> "^PR (RRR Rt ^3 '0|*'oPfl*|\o 
(RRR RRt RR 1 f5GR ZACB "^PR RRR 1 2tC'$IR J R^PR (.<pM 
^CQ ^R 5 !^ RfR Rf©'® R>CR I t£)^ RfR 'SRlIfR, 'SIRE'S 'SfRRf 
'srfRRtRRC'© RtCRi 

^R# ^PR CRRR ^3 CR RtR Rf©v® R>CR, CR s t c lfi> CR^ ^RR 
'QRR R^^TRRtR >ilR? Rto R^RR 'SI^R^t RRR RRt 

RRl 

R1CRR to ^PR (RRRfi* APB RlCRR 'QRR R^lRRtR 4R? 

ACB RtlR ^©f^s 1 

CR, APB « ACB 'SfRCRR '5(^R 5 ft RTR i 
■ 5P5RI: ^C3R (RRCRf RtCR ^r# CR^tR RPR CR^ (RRR RtR '%^R S 5 ^ RfCRR i)R^ 








J? ^ <*rcsfi> £||toR*(j f^?i ■qtn i ^g?r (.<pk*ii 
5f^ 9 f 'I'aliiaih C^H '35^ ^ m* 'oiyr^t ’ETC'*’! '0|tspfly^5 <4<pfi> C^H i 


w«H C^H (Central angle) 

(TFtm (TFtCTt C^C® ^pr, 

c^r«tto Jr ^S5?r 4^ cfiH <?m ^»ir 
^OS CT <PW "5IPBT 'S’BT <i«il 

i *itPBr f&m zaob wMfl* «fl^ c^M arc* 
apb 'Q^m ^liiwn i ^ 

(£i^sf& %*n>t*t , *if^s ^c?r i ffer apb i ^C3?r 

c^im «*fir i^shrh (&w*t c^r«r w® ^ 

c^r«n^ (ttm m #^5 <?rc® w&fs < 4 ^ to 

<fr tfc*Br srN^[ ^ ta to 1 

to^to «ro *t®RiTO cw«f c^H Rmmu toj 

Scsil^s «i<«q* TO 1 TO^CTO CTM c<P«'^f C^M 

ZBOC *HMWW TO* ^3**f C^M ZBAC TOWN i 



t 5*ITOJ $o. ^0G3 TO 5 ^ 'EttTO c,<p«'M C^M fl^cf 1 


■5JCT O (.<P«faI*tf> ABC TOfi> ^5 TO* TO TO^ 
fc*l5t*l BC TO «TO *tTOTO ZB AC ^5**f TO* ZBOC 
cro^ ctoi 

TOW TOff© ^ CT, ZBOC = 2ZBAC 
'©W*i: "51^ ^f%, AC C?Nt?*t CTOffilft TO i 4 C^C5 A 

1^5 iTO CT s ®*llft <^*IT**t AD 1 
TOW: 

TOt i. A AOB TO ^8**f CTO ZBOD = ZB AO + ZABO [v ^8*tf CTO 
^©8^ c<pMq«is TOW] 

TOT *. AAOB 4 OA — OB [v TO^ ^CTO TOitf] 

TOTO, ZBAO = ZABO [•/ TOfal* Ql'jjC^ C^t*! ^ Wl] 

*n*r o. *iw (i)«($) cstw zpop = 2zbao 

*M 8. 44^'elM AAOC C«t^ ZCOB = 2ZCAO 
*11*1 <t. «IM (o) 'Q (8) 

ZBOB + ZCOD = 2ZBAO + 2ZCAO [CTW W] 

^«fK ZBOC = 2 ZB AC i 








V. ^ 




'oi*y'olc<i ^®lt *jm, <4^ 'BlFfa 'S 5 ^ M^I^M ^S*«f C^t«f (&W*I i 

tm: 0 <m ABC ^5?f AC GW Wi fc*W1*ff *o $m m i 

^ ^5?J <£&$ fc*l* *?y»l*|ilM CTMtiPIt*fo w l?T i 

»IC*1 <pRi, 0 ^033 C<P® t£l^ ^(.'351 BCD TJtffa '3’f? 

TOl«»lH /.BAD ^ /BED GFW i STOW 

mus ^ ct, /BAD = /BED i 
Wi: 0, £ <iR* 0, D CTl»M#i 

sftK: 

m i. bcd «*Br w«f c^rc zbob i 

ZBOB = 2/BAD <*R* /BOD = 2/BED [v <*W$ *tC*l* «*RT 

*?<6|*ivim c*h c^tm ] 

.-. 2/BAD = 2/BED 

^ /BAD = /BED i (8Wf^5) 



fcWff **. ^**f3**f C^t«t »1>IM»W i 

■SR?? O C«MrfiW> ^ra A£ ^JPT <4<R ZACB 
<43# c^t«f i sTsiH <psc'© ^ OT, /ACB <43> 

mcm i 

^T»^T: ,4£ tfRT CT ♦HPT C 'SMp^, W 

^033 ^5*RT <4<I# f^j D I 

sim-. 

3M i. ADB **1* HfcHWM 

^s**r zacb - i (cw«f w cm /aob) [•.• <43^; '3*t?r *w>m»iM 

^P«f C^r«f CfiH (TFfc'fa 3TC#] 

«rt*r *. *hmmw /aob ^ *wt4M i 

.-. Z;K7£ = - (^ = <43* ^R^t e t i (2T5#t^) 

z 



£ 




^UpM* 8. 



'OI'KPI 


vq»jp|iq|ns Q, 'srfwft’f '0|‘®Pfl«|v5 C^M I 


fifott <R C*f, C^t ^C3<T C^H ^^t«f I 


VA 

O c<plc.il ABCD 'si^sPil^® t>v$'g's? i AC, BD E face's 

m 8W«r ^r CT, ZAOB + ZCOD = 2ZAEB 

O cto^P& ^3 ABCD 4^ ^•toPil^® -5^f i ZADB + ZB DC - <*FF 
^PICTM i 8foW W OT, A, O, C ^ ^fN^s i 

®. C* 5 f^T'<3 c*r, ^3**f JalfaletaMs f%W ;5 raH i 

8. to, O ^S3?T <?F® OB = 2.5 (TT.ft. 

«0 »f ^T CT, ZD.4D = ^ZDOD 

«l) y4C « 5D *fcPfir E f^tfs «pf 
Wf H CT, ZA05 + ZCOD = 

2ZAEB 

<t. ABCD ^3 AB 'Q CD Wf Tj^T> E fact's C^t <pwc^ i (FNt'S OT, A AED 
« A BEC *1^*1 W»l^) i 



D^^st (Inscribed Quadrilaterals) 

o'5'jf'st ^t ^3 'oi’^RR^s Fj^st ^rf ^ra 3 ? o^'j's? xit? ^3^ ^*l?r 

V 0 |<jpy |^8 | (£) TRSSf &'5'gC,'8f51 Rc*i«) R»^. *f5f 3WIW. I 'S|^l<lC r l^ ®f*0 I 






T 5 S*m br. ^3 




TOf: TO4fiS ^it?r 1 fife* ^TOlflTO ^TS^T 

TO 2lTv©n>-si $TO TOfi TOT fi^ fro '’i^.cetR 'Sffisf TTt?T i t> v 8'sfc®t*l C4M’]t«1l 

cro fits* TOfifi *pr*t to i 


4^4 

A* 

ZA 

ZB 

ZC 

ZD 

ZA + ZC 

ZB + ZD 

i 

* 

O 

8 








TOft C?IC4 CTOH -TO? 


^•MMr *®. ^3 CTOTOt $R> fi*lffe CTOfa -spfc ^ >WTO i 

TO 4fi, O CTOfififS 44fi> ^ra ABCD b^^BrlU 
'si^dRRvs ^«4C^ i Wf ^t'o TO OT, ZABC+ZADC = 

$ >)VCTO TO* Z£,4£> + ZBCD = ^ >WtTO i 
'SPTO: O, A TO* O, C CTW 4fi i 

8W: 

*IH i. TO^ TOt ,4£><7 TO $TO RfclWM CTO*tf ZAOC = 2 (f3**t ZABC) 

ZAOC = 2ZABC [^3?T TO$ TOTO 'STO cro**r cto ^5**f 

CTOTOfi’t't] 

qw *. TOm, to$ m abc to $to wi cro**r cro z^oc = 2 (^s**r 

ZADC) 

£|^* CTO ZAOC = 2ZADC |^CTO TO^ TOTO 'STO TORTCR CTO**t CTO 
CTOTO fi»fl] 

.-. ZAOO+2i^* CTO ZAOC = 2(ZABC + ZADC) 

1¥f ZAOC+ StfH CTO ZAOC = TO ' 5 TTO 5 T e t 
.-. 2(ZABC + ZADC ) = TO TOTO 
.-. ZABC + ZADC = ^ TOTO i 

TO^lM, SfTO TO TO CT, ZB AD + ZBCD = $ TOTO i (8pHf^5) 



^s- W-io Gstfa 











V0|*jp|*»q|ns ^© <P3t®1 CT C^t«t ^ 

'©f ^P©g**f C^tFt? ?m i 

<*. -^g ®i*<»PfR\s >HviH©Q<j> iflMr> «iUlfct%fl1 
$<wmr $8. c<plWl &'8'5C'stn falfs© C^W *!*&* '5^ '©fa *1)4^ Jia^9 ^ i 


ABCD Z ABC + ZADC = ^ D 

J i>ic < pl c f i fifsfM ^st'® ^(.<1 CT, A, B, C, D i>lsli> J i^'a i 
^5T: (M5§ A, B,Cft*l TO, ^m\i /s' \\ 

1^# fw m 'Q c^»f i£i^ *m i 'siw \\ yj c 

AD GTWW E f^5 C^f ^TOi C, E <?Ift l?-^ 

<pRi i 

Sim: WSR q^qlM ABCE i 

^©?fte ZABC + ZAEC — ^ ^aic^W [^3 ^pot«ff^© t>' 5 'sf<.'s?s c«ic<plc*il fc't#® 
<?Ftm ^ to^sto] 

ZABC + ZADC = ^ TOCTW [WTt m#\ 

.-. ZAEC = ZADC 

wm i to a ced m ^tor zaec > ^ zadc 

^m\i e mi d Iro *nc?r pf^j d t^r ^tw to ^ i 
^r»^, a, b,c,d1¥$ \ (smto) 


K« 

i. aabc 4 zb'Q zc m TOtosw P fa%U5 mi Q fa^o© ftto 

?m, sim m ct, b, p,c,Qft*x to^s \ 

$, ABCD mffi ^5 1 ZCAB « zcba m TOtos^ p 1^0 mi ZD BA 
'Q ZDAB wMqui* TO%f*S^ Q R*»J(.\S to'© '5JPT, £faM w CT, A, Q, P, B 
f^[ Ol^fo •>W^'Q I 

o. o ^cro ab 'Q CD wf $R> vm*5ia ^roto c^twt f^s 

W4lt«f to© ZAOD + ZBOC = ^ i 

8. ylPCP l>^t«wl C^tw *fip»fir yic C^lt ZPAP ^ 

^r, ^ SffiH ^s? CT, PC — CD i 


^Oilr 



*o*tr 


V. fS 


i'b'K 


<t. O t^tSaRPl^ ^33?T 2.5 (R.ft., AB = 3 

<? r.fa. <*R* BD, A ADC >*R i 

^) AD <4R ^R i 

*0 <7f%3 CT, ZADC + ZADC = 180° i 
*0 sfoH CT, AD = DC i 



'b. RRR RRR ^fPR 'Q’R ^Rf^5® g<ig<pIg«iI Qi'gG'sra f^RgC^R?! '^^T, 2RM 
<P3 C*T, ^C1<1 R5JR 3G<I I 

S. 2RR W CT, ^3*4 Fg^bSR WC4IWI C^R (RTCR 

'Q*R C^t I 


^ES?T 'Q (Secant and Tangent of a Circle) 

Tfsj^^f i£)<p|^ ^3 \q ^<pfD ^R*[E?RR ’tR^tf^R ^R^TR fiwil <pRi i ^wwi I*igd?i f5C3R 
SR3 fe# >l4ll<Ml 

^) fS 'Q WRR*fR C^TRT RRR«t <R^, 

^) ^R^TRsflfi* ^1<P R*»jg'© C^f <PG3G$, 

*t) *HMtiNlfl> ^5C*F f^© ~K i 



^R^T ^3 'Q <5^# ^R^RR’IR ^Rtfw «IR^5 *tfc?T I :5 R$®R*f <SRsfi> 

^3 'Q i£Rfi> *is«u*HR *lfw G^nR**3, «ttW W R^l1i>G<P ^3fi>? C^R 5 ^®rf ^ 
<£R? 'Q RRR 4<pfi> RRR«t s|lc<P 'sw GiNll^G^ <i®il ^31 i 

G*lG*)te g**pg^, 'Rt*fT^ c t R^FSg^p i£f ^"(g^S 39 l“tl^* , J <Fll ^?I I ^5*lt?R l&Gifl (^Rsfi* ^3 'Q 4<pf5 
>R«1M*IR W«IR (FNtRT W5 1 

fM-<F i£\ ^3 « PQ *R*TC<HR C^lRT ^t^jRR (Rt, 4 PQ ^R*TCR«ltfi> ^3W A 
« P ^ 1^5 C^f ^ f53T-n <4 PQ *M*|uM$ ^3W a I 

PQ « A »fl$ 3 *t*faR i 

■sp^; ^3R gfcSFF GW<M G^R^WO «I^J*<4>W WI 





i^8 




(Common tangent) 


•>i<i p iw<tt 'Jjfw ^r, '©t^ fS 

<s\<ffi Affirm -^rr ^ i *rt?«m fsai^iff© ab 
'S'©?! ^c'8?i mm i 's <3 1%b 

R>S( I f53f- , t 'Q 4 >9 MR* , 1 <3^$, I 

^S3^ c<»iwi mom ’•Kw** ^r 

,9 i4 < pf5c < p 

^) wi ^rt «»*** 

4<PR *tt£$f ®tlW 

*0 f%W mm ^F# ^It ^ ^3 (.<PdJ*il 

:s *f*hm faifte *ncf «ttw i 

fi>sj-?t i<i mm 3,p t*fr far-^ ^ ^H^pR* 

1%tRs 7ft*fmef ^Rs | 

w ^“‘’F# ^ ^3 £P*+ R^O© 3 *t*f 
<pm '©w <£f R*<j(.'© ^3 »j$R> >5> F‘f <pw <i®il ^?i i 

CTOI, ^5 i^RR ^5p®g 3 ^ ^«IC^ ^Tt ^ ^ c<P«qii 

<£fp^ *ttvi *firc* ^rr ^?r ^ 

m><w*i R^tfh© *n^ «it^ i tsar-^ ^ ^s 
*F5°o *1*f «1TO tM-^r 4 <I%»K I 



fc*Mtor *<t. «m»iwi R 5 ^ vtfws ~Ffo 3,s H^iift ^jwc^r «*fir i 


^#, O C^W ^31 «w P f^jtf© PT 
«*Rsfl> ^f# «£R* OP I Wt WS 

CT, PT _L OP. 

W 3 ?: PT ^rtw?r «*fiT «M»IWl <*wfl» 1^5 Q ^ 

O, <5 CTW i 

« <?K3$ ^E3?r p pt 4<fR)**F#, ^*fe ^p^[ PT 4B '0*l?r**r 
ft®5 ^c^?r <il$w i ^©3t° q R**jfl> ^ra?r i 

.*. oq ^3? ^umtf op m C5W ^5, ^r<K, o<5 > op ^t p pt 

<£)^ 'Q 9 f^ 3 ^f Q R*<j^ ^<P«1 '0|<HI(.»1S 'St*1J *m I 

.-. o pt ^rtw?r op ^r ^ i 
pt ± OP i (sfflfas) 






br. ^5 




v. c^twt f^® «34n>vii<4 i 

'0|*|pHq|*« h>. ^4.<P^ '8*1? 'Ollwp's C^’tlft I 

io. ^s? f^j fe tSr f^fttft 's*t? »w % f^jre 

^5fS? 3 *F# ^?l 

$w?r ^>. ^s? ^Rs 5 * c^twr f^j csktp ^s ^i, iSr ^*5 csiw ~t*f 

R^«tl ^9 WT i 


■sn?? ?#, O C^f^H5 ABC ^C3? P 4?tf> ?%*? 

PA 'S PB C?*fts*tW ^C'83 A'Q B R**jc.'a ij5jT> I 
mUS SZACH, PA = PB 
^|«^T: O, A; O, B <4?? O, P CTffi ?# i 



sim: 

wt >. ct«s[ pa ’ 9 f# ^ oa ?m< pa _l oa 

.-. zpao = *& 'm&\ e \ i [•_• '8*t? 

ZPPO = ^ WFH i 

.*. A PAO A PBO ^5?R fg^St i 

m *. •S'H A PAO ^ A PBO Rl'S'S^WI PO = PO 4?* 

OA = OP [y ^ 5 ? «<] 

.-. a pao = appo Ri'swrt >i4>ivi^i] 

.*. PA = PP i (£Rlf^) 


*c«<u: 

i. •j5.li> ^5 *l*H*it<p <iRg»K <p^(.«i, ’’HRtj ^iwl slt'oj^ ^c's^i '®i r ij j i < p p i R*<j ^sr*t? 
^(.'G^ <lR« «lfaC?l 

^.. *j5R ^3 \ajnsg»f*f <p^c«i, **l4r*j "^st C^fB ^C'ao v ®i*ij R*<j ^5 ^'qIB^i 

j, I 

'o 

*y ^R> ofe^K ^*K.®1, <4(W1 'Q ' 5 *P*f I 



^ A 'Q B t4*RPH> $R> ^5 *RP»l?r O f^atfS 
<pw i SpTH < ptic,'© ^(.<1 CT, A, O, B M5 

i 

W: (?n^j *t?pi?r o ft* 3 ps 
o 4w<r <n^ w «im<r i 
^ti(t^cf pqq <£R? 0,A 'Q 0,B CTft 

<PR I 

a ^ra o a Amq arc* pog i 

^*fe zpoa = ^ wm i ^*r zpop = «*w *iwwm 

ZPO;4 + ZPOP = *WMHH + ^ Jixc^M = $ ^PICTW i 
^t Z.40P = ^ WH 
^r<k, Z.40P *wfl> i 

.-. a, o, p t^sra i (st^o) 

, ®(^l]Pi"*il*'o ii. ^3 *I<H<k.<p < P3c e i, c^tsqciis ^'9 ^s^ciis <ul^lt*}^ •»i»(R5s 

j i»ih 1 

'oi^Pi'^hs >j5ji> ^3 voinsg>pt*f <p^c®i, c<pem<js <^1*110*^ 



^1^: 8WW <P5i CT, >j^f5 ^3 v ®i*<s8 w t*f 'Q 

1 


\ 0 )^Gf|^| br.8 

i. O <.<p«Rl*l£ >4^f& ^C'S^ ^8^ c<plc*il P C$l^> ^£5 >P H% "5®T 1 sfsiH 

w ct, op ^ra^rmt ~K-sgt *£rt 1 

SM't ^ CT, ^5 i£|<p<.<pfw<p ^t®T ^flhr C4IWI Wt , f5^ t «fita 

^'t^f <p<u.«i wt 7 *f*lR I, j£s ^if^lf^s ^ 1 

«. AB c<pIcmI ^JPf <4^v BC ^PTR 4Mt> Wt 1 *lR A « C R’^t'o 'oiRp'® 

*t?r»t<r d RRn® ^r, w eraw ^ <? 1 , acd *pri$ 1 

8. smfcf ^ CT, C^twt ^33?T *fRRRFs ^bSRT mwimi R*lf^s ^ c^® <?I 
c^t*f <pw, v ®hi 1 


*o)1r 




'srojm v. ^ 

<t. o fa^ p c<ict p pa « pb 13 # i 




^0 S'lfHws '3||(,®ll(. <! P 'Sffa I 

*0 £ffl«f ^?T CT, PA = PB 

n) stow w ct, OP csrw*f ^K-^st ^ i 

'b. WTIt O ^3^ (3 s ® PA « PB 59 t*fa^I ^sc<P A 'Q P face's 

Wt WCT, PO, A APB (?P?Rfalfa5 Wi 


^3 (Constructions related to Circles) 

31*HlHJ fc. ^t ^3Ff*t WTIt <3>® fa# <pso® ~SC3 i 

^3 (f53f-i) ^t (f5<3-$) WSTIt ^It^, ^t 

^'Ql>l*lfl>3' C<Ptt} fafo <PSO® I 

sm ^CQ ^T fa# ^;A,B«C^i 
A, B 'Q B,C CTffi i AP 'Q PC Wt ®refat®^> i 

^[«nw EF, GH GT^r ij# W\ i -SIFT ^t *fo»fer 

O R'^t's c^n <pw i ^®sk, O R*^ ^c'8« ^t ^Qi>l<.*t?r (3 s ® i 

sim-. ef cm?*\ ap w \ 43 m? gh cm?*\ BC w 

43 ®rafal®5F i fa$ EF 'Q GH &*C3 CWtfit OR? O 
47X3 X\K\m C^t fa$1 ^S3\? O fa^ ^3?T ^t 
C^® I 

'!>r«9*i 

^mr c®n?tft ct, ^s?r fast?r wfcps c^t faj c«t^ ^g?r *i*fa m x\ \ fa# 
# ■^s?' 'Q < i^ '©Irc«i ^ fajtf» i£i«pll>»(h **i*fa 'qwq»«i ■JiRr 1 75 t*fafi> ^fas 

fa^s ^fas^s 333Z33 §*\3 m 33 I ^S3 ft, fSfat^s C+lCHl R^O© ~Pfa '«WH <MO© 

37X ^fa® faatf© *m3 -qjNc# «w '®iR>t'® 3]C3 \ fa# #cs 

^ V0|<jpv|^5 ^(,®1 ^5t C«tC^ ^C'G >3$.f5 3, 1*fa '®|R»I <llc<l I 

* H. CTlCTt fa^C® 43$ 'ilfac'® ?C3 1 






* 1 f¥> 


SdSS#, O (.^tttRRf’fr ^E3 A 43# tot 1 A R*^<.'© ^HJcvs 
4*1# 'oiWc^s ^c<i i 

WS: O, A CStf ^fs i A top® OA 4S $*tS AP ^ 

'®ilR> i '»Kc p i AP Rc fc R ^’tfs 5 1 

£|SN: OA C3SW A totf^ SJlstf 4S? AP ^»tS «*RT 

®W 1 AP csplft Rc fc R ’’I’fo 1 

tols ^j: ^sss c^rr top® 4<i#*ii4 ^fNn sis 1 

s’tfUii v. ^sss stos c^n^rt to c«t^ ~t*fr «itat\a ^ 1 



scs s#, O wejRFlv ^33S p 4S# stoS ts^ 1 p to[ 

CSC3> >*f ^C'Q '®iR»C'S I 


WS: 

i. p, o «W s# 1 po csstsi*fs s*otoi m Rtfs s# 1 

*. 4^ M C¥ W MO 4S SJWS to 

4^fi> tfiR >1 sw <pR, «i^ 'oiRp^s ^ef5 sfs^s 

A 'Q B R'tjC'® C^ff S^dSi 
\S. A, P 4S? B, P CSTS S# I 

astern, ap, bp tofs 1 



SlSff: A, O « B, O CStf S#i APB ^3 PO SJtS 1 


.-. ZPAO = 4S* SS1?Ptf [-.- ^Sf3^ cm W4M] 


^sst?, oa c$m*\ ap (atfKitfs '0*is*m ^4s, o c^to ^ss a top® ap csSR-t 
4s# 1 bp c?m^ 4s# 7 “ p f# 1 

Rc*R 2#SJ: *3.C'G3 ^R<PS c<plc*il R*n CSC3* ^ ^(.'Q 'Q C^S^T '®il<p| sis 1 

s*HM b. d<Hwl RRRJ tsrgcsfs tfRpt'® ^cs 1 


SdSS#, ABC 4S# Rj'j'sr 1 4S tfs^a ®iR 1 (.'® ^CS1 
4SS 4S# ^3 tffac.'® SJS, St Racers %sfi> tftsR^ A, B 

'Q o tot totstsi 

WS: 

i. AB 'Q AC CS^IKltfS SS%KSS> SStS 5 ^ EM 'Q 
FN C^S^i^#,'sM«WOR 5 p 
C^SS^dSi 

*. A, O CStf S#i O C$ c*m^c<i OA 4SSStSSItStS 

tor < 5 <pR ^3 'sifR* 1 



^sfi> A, B 'Q C totfl^^ ^ i£)t A ABC 4S tofs tfsf3 1 


*o*1r 


wjm v. 




sftM: b,o « c,o o ft 5 # ab em ^ 

.*. OA = OB, OA = OC 

:. OA = OB = OC 

o <&& to oa <*rt ^rr a, b « c fa?ftnr 

TOi ^©?tt? aabc <*rt <#^3 1 

"^tW: 'S’lw^ fi>c« aRsfft ^c.<pl% Ri'gc'ets *#^3 ^sf i ^fic<pl^ *wc<pl^ 
Ql^C^ | 


®r^%r ct, target cw otfwsm Qi^oem 'aM*bM, largest cw 

*lRt<J>* t^c«tn ◄MtH «*R* >RW>I^ fa'fcten CTO 'fllf&fcCW ^^51 

io. c^t largest ^i*<©fs vfavs i 


■siW AABC Qi'S'st i 4-3- '3|t©>{'a '®iI<K'© ^ 1 
A ABC 4R I^TO 4?R aratf> ^3 'flifottd TO, ^ 
BC,CA « AB ^15 Mi* £lW>J4fi>W *1*f TO 1 
^5T: ZABC « ZACB «<RT TRtTO BL « 

CM ^sjps 1 "TO ?#, TOt O face's c^n <pw 1 O CTO 5 BC 
<*R vs^R OD ®R i£R* to \ 5t BC <3> D face's 
C^f ^R1 O <R> (R*R '^f OD aR ?rR RJPTtsf fRtR 
'fB 1 ^TO, ^ ^sflS^ «i'tofa 1 


A 



SRR: O C«IW AC 'S AB <4 R vs*R R«fRscsr OE 'Q OF «R $tfR 1 TO R#, «TWI <il$m<P 
R«llTOf E 'Q F R*^'® C^t R>C^ 1 


0 1^5 ^ABC <*R %(TOR 'Q’R 'orPvF© 1 


.-. OF = OD 

^SR^sftR, 0 1^5 ZACB <*R %fTOR 'G’R '®i<iR<Fa TOT OE — OD 
.-. OD = OE — OF 

^®3t? O <R> CTO OD <4R R5[R RjRfsf iTO ^3 ^©f D, E 'Q F f^ iTO RtCR 1 

TOR, OD, OE 'Q OF <*R siltsRijt'® R^flTOT BC, AC 'Q AB «R 1 

^T? A ABC 4<T 4 <[ ^15 R>»in5t<> D, E 'Q F R^s ^ 

<pw 1 

DBF AABC '0(*®^q ' 55^ 1 


^fr-^, ’tRs- ^-io < 2 if*r 





3n3tre <33531 lari 


F 3 'S|]<PC v S ^53 I 



3533#, ABC ar^sfij Ri'j'st i are <iR.^q '®il<p<.'» ^ i wfk, 
ai33 are3r> '®i!<pos '553, 3t Qi'jjt'st^ are3i> are? p 

W3 ^ 3Tf3 3f^fet?353 s *3*f 3*53 i 

W*3: AB « AC 3li*353> 3313*3 D « F 3W 3^® 

3# i ZDBC « ZFCB are33f53®3* BM « (77V ^3* i 
353 3*f?T, E aiFT3 i E C353* BC are 'Q*t?T EH *13 
are? tift 3 # ^®f BC <3* H R*»jos 553 3*53 i E 53* 
c<p«3 <pw EH are 3313 3] 1313 aj<p[5 i A B G D 

^FT, a$ l35*fa <rf^s i 

2I3H: E 5353* BD 'S CF 533t?5*f3 'Q’t? 3313*53 EG 'Q EL 33 T>tl3 I 'SIFT 3*f%, 3WI 
BD « CF 533t?*t33FI* 33t3*53 G'Q L f^F® 553 3*53 I 

E ft 5 # ZDBC are %*SFI*3 «*fir W&F5 .-. EH = EG 

E f^gffc ZFCB are f53®T3*3 ^33 '®rep3*® 353 EH = EL 

.-. EH = EG = EL 

J 3 > '®3l? E <3* (3 s ® 3*53 EL are ^TSTt 5 ? 3J1313 f353 '®i1»<P's ^5 H, G are? L t3^ f353 3t531 
Wt3, EH, EG « EL are eH*bfa«jtt© 3313*53 BC, BD « CF 5331?*t 1^3fi> »W i 
^53t? 5331?*f R>3fi>5«* 3313*53 H, G « L Mto* ~K3*BT i 

ware, HGL ^8(6^ A^BCaire 3f^3 3531 


3*®3): <3*t53t 


3% '»ll<p| 3l3 



W3 tj^T* 3ft^3 ^35 i 


i. (333 ^533 *5lf35t53 ^l-Opfl^s (333 - 

3) *335333 
3) ‘'J333333 


3*) ^*3C<M3 
3) 335333 


$cOtr 




o$tr 


V. 


O C^diRPffc ^ x 4? 'STfr W? 
?0 126° ?) 108° 

*0 72° ?) 54° 



«. ♦TO? fe -ZECD = W felt? 


?0 40° 
*0 80° 


«0 50° 
?) 100° 



8. ^3 *tTOTO ?fTOl*f TO I TO? 4?#? ?Jl?f 8 OT.ft. 4?* ^*l?fi>? ?M*f 4 

c?.t?. tot, to? - si*o^it ^9 w c?.f?. to? 

?0 0 ?) 4 *t) 8 ?) 12 

d. O wtaRPH* C4M ^t'ss ?fTO? P ^£3 PQ 'S PR ljRI TOT 

A PQR 'TO - 

(i) *PR1$ 

(ii) 

(iii) 

iTO? <7Ft?fi> 

?0 i ?) i 'Q ii *t) ii 'Q iii ?) i, ii 'Q iii 

'b. ABC R??tf K^Otal *lftw>da O TO, ZSOC = W 1%ft? 

?0 30° *) 60° n) 90° ?) 120° 



Die O 


AB « AC C^fm BCD ^C3? i ^ff3? CTO O 4?* ZBAC 
TO}? *TOTO (<t - V) ?* 2fWR ^3? R'Q i 


= 60 °. 






S. ZBOC <*T?T W? 

300° *1) 270° ’t) 120° 90° 

V. D, BDC ^ - 

(?) ZB DC = ZB AC 
(ii) ZB AC = i ZBOC 

(in) ZBOC = ZDBC + ZBCD 
%RT 

^) i 'Q ii *f) i 'Q in ’t) ii 'Q Hi ^f) i, ii 'Q in 


&. c^rt <*pr ^ «5T wHohm \ 

10. ^5 ^W\ <£&$ CT!T ^ »w l 

11. wlwl ‘JC'G lifSR C*FT '0| , «'^S C^H 60° ^ I 

i*. 3 OT.fo, 4 OT.ft. « 4.5 OT.ft. R|*«wl ^ «1W ^3?T 

SjW^ ^ I 

i«. 5 <?r.ft. ^Rl^larg^ ABC AC^1^ 

'oiI<p i 


i8. «|*®^Q 'Q *tf?^3 ^5lfo I 

ifr. O C<J>*faPf£ (^H ^3<f AB V CD M WWt E fact's C^t ^RTC*f 

STOW W CT, ZAEC = ^(ZBOB + ZACC) 

Zi 

i'is. ^ «Jl*lRPtf> ^S3?T Wt ABI B ^5rf^5 C^r >I*WM*4 

p « g fcgc® f^s ^?r f wr wt w ct, ACAg >i>ifi4i$» i 


is. C C4*RPH> ABC ^5 wr AB = a; OT.ft., OD LAB \ 

far 'ai^l® to? ^ *ffc: 

^) ^sfa c*m*m Mwi 
*) CENT'S CT, B, AB 
<0 OB=(|- 2j 


C 






*o$1r 






itr. to FM « ZM ZF « ZZ «<RT 

voin®f^[®^s i£)-^ yw 'Q zn ^wi^ot zy « 
zz <s<t i 

*) c^ft'Q ct, ZMyz + ZAryz = 90° 

*0 STCW ^RT CT, ZYNZ = 90° - iZX 

«0 afow ct, y, m, z « tv fr*$ 

its. larges^ R>*ifi> frfrt 4 OT.fr., 5 OT.fr. « 6 OT.fr. i ^5 

^pnft fre^ to t^g: 

^) frrgSffr vaiwp*) ^ I 

*1) Ql'getfiJs *lfr^5 '0|'wp*1 WI 

’t) Qi'jc.'st^ *ifr^ra?r <iiRw wwiwl >4<pfi> frfrfe fr 5 ^ otc^ *K , 'ow«i 

<pw OT*lt'8 OT ‘j<i'9 *i*iM i 




'sf*ora * 


(Trigonometric Ratio) 

f^sf, target w «nfo i t>iRftc<M 

*lRw(,“l HMI v5il9*H OT*ff ^Tt?T CT*IR*T <P* rv hl*J ' 3 T 5 K^ 5 T% Ql'j'sj *|&»T <Pfll ^Tt?I i Stlft^T 

"sit^ 'solRRxi '>ikl(.<M ^#?T fa# ^?lfa c<pH« 1 f*lC ! *lf^ 5 T I *Tt 

%i&q ^ro®t «rrf^?' ipHt R^s'oiw *wm vScovsi "srt^s f*tt*i%r i ^ 

*#ifw c#*m <?mm wu ^ QiwMfafo «irs f%*m ’twti 

Trigonometry “Wfi> fsfts '*F*f tri Ospf t^*T), gon (^fsf *jt?r) 'S metron fspf *tf%siM) qM 
i Qk.^mRFoo's IsrgcsRr ^ 'Q c^ft«t?r ■srsu R*)w ’llinh wf ^ i 'Q 
<ulfa«i3k w©m fac<pMfaR> s«i<.^ i t»pl!ksl ^ 'Q 2|<.<fH«i 

m ^®T wsm m* m\ (geff ^ i ^ ^?IJ 0 WlfeRM«t CSH 7 F Tj^ft 
ateroarcr ^9 <mcsh i ^ if*to5* w *tt*im i target 

wi 5 ®' wum ^imn, i?#pm cw Rit<frMftfa« mm ^ *ncv i 
c'StjiFsPf'MH, <wM$«n>m *tte<r ^rjhj *\\m mm i 

4 ^*m c*tw fspJFfe — 

► ^*tP5 ^*far mus i 

► JJWl(rt 5 l RlWMfllR* tot *ii<hR 4 fafa mus <wr i 

► J £*l(/vl(.'* 1 s Rl(.<pMf*iFs<P ^^ 9 ll's , ]c,« , ll<l ^q\o| *||b|$ W $W 'Q , tlf'*l!'® < V ' 3 T S T 5 DT 

mU* 

► Wlftfw 30°, 45°, 60° QiwMftil'o* 'SfH 'S 

mU* ’llsw I 

► 0° « 90° C^t? ^*fP©tSPira ^IH TO efcllW mu* *IBIW i 

► %5pt«ifrfw ^k^hmRi efoM mu* *fraw i 

► %^r«ti^w 'aic«iti4PM sxm^ mu* mus i 


■a 

o 

*y 


Qi'JJC'ski *tlwn % l 

^rat wlR, Ri'sosm ^ ^ ^ i Qtgtem 







i°l<t 


w«n^ cst%c®'Q hn^mm nmt: 

i. ‘vaiFs'g'st (hypotenuse)’, j 1 5 mc<pI% Qi'jc.era ^S*T ^ *Tf j m<p|c e fa t^*f%® 

‘flit's (opposite side)’, *It ^C«Tl £f*r3 C^W? ^mhEi f^tf^s ftc<P3 

o. ^ (adjacent side)’, ^ sm <?m C^«t i 

p, 


ON on 



ZPON C^tm ^J ^rf^Sf OP, >lI3f^s I ZOPN C^FtFfa T5HJ OP, >lftf^® 

OiV, ft*t%® ^ PiV PiV, ON 


wtftfw to<r fi>f^® ^ ^ ^ f^f*t ^fc®?r 

c^h wv smpi^ tst^ ^?n tst^ 

W® ^IT: 


alpha a 

beta P 

gamma 7 

theta 0 

phi <j) 

omega a; 

«lH*p| 

W\ 

*tffl 

t^t 


«CT*lt 


Sflfft *JC3^ solfrfv® 'Q fa w j Mfr foe's ^J^t?T 

'Snk<H i. 6 ' 5 FIJ '®ifo'S'Sf, *ifafos ~ 3 $% 'Q l^tffo f&f^® i 


W CO CD 



^lt*lH: 

^5) 'sjfo^gf 17 W *0 'file's? p *t) EF 

fc 5 #'® 8 W r EG 

?#f^s ^ 15 ?#f^® ^ q >lfaf^o ^ PG 

^tW a'Q p C^tm WV ^ri^Sf, 'S ^ fafa WI 





><Wj 


vtfcfc 

7jP* 



A 

25 



^) a 'sr»u 


*0 p c^im^j 

'oift©'5'st 25 <4^ 


'oil's'5'sr 25 <W 

R v l^l v © 24 



7 4W 


24 4FW 




Qrjt'sra frNl (?rc*t »ll*lRfi> Quests 




(<. < p|C' , l^ 

BC 

AB 

AC 

BC/AC 

AB/AC 

BC/AB 































SJW ¥$, ZXOA 4^# ^WH i OA uibtllril 

P ^ i P OX PM «W I WT 

<4^# Ri'jjet POM *1^® ^Tt I <4^ A POM ^ 

pm, om 'Q op c*r f^ 1 # ^*if© ‘ s n^Q'?rr *nn 

Aft OA Mfrs P 'G’fa 

<PM *111 

ZXOA (StiFft OA~^S t«iC4llril R*t* P'QPy (^ OX 
^tf pm 'Q P\Mi «W 'o|wp*i <psc«i A POM 

'S APiOMi ^*t ^G<Pl% Qj'g'sr 9t^o ^ i 

4*R, A POM 'Q APiOMi A#m, 

PM _ OP PM _ Pi M\ 

Pi Mi ~OPi’ ~OP ~ OPi 
OM _ OP OM _ OMi 
OMi ~ OPi ~OP ~ ~OP[ 

PM _ OM PM _ Pi Mi 
Pi Mi ~ OMi ’ OM ~ OMi 
^r<K, sk^ID i <i$ ^*ii'®>iv!£M> RiwNfaf'©-* ^*IF© i 



5i^C4H‘H RwlMRlR^ 


*IM ^, ZXOA ^<p>fi5 ^WH I WC<MWI 4<I# 

1^5 P i P OA PM i wr 

TrsJWt^ fa'get POM ^C«Tt i ^ A POM ^ 
PM, OM 'S OP ©<^tt'© ’tt'QTft ^it?r 

<£R7i?r ZXOA «W 4<K <4W<J 

gt^sf^y <47 <£ra# JjpfPft « ^llwf ^ i 
ZXOA far^sf POM 4<f PM 

a\%, om A^s a\%, op i zxoa = e 

S WC«1 ) 6 C^lt 4 !?! OT *tt'S?iT ^rtTr ^©t 

ftc** <Ml RC«ll I 



fp3T C^tCT 5 , 


sin0 = 


PM 

~0P 




[0 C^tm A$ft (sine)] 





*tfcfc 


cos 9 — ^ [# (,<p|^|^»| (cosine)] 


tan# = 


OP 'ilfo'JjSt 
PM ^1^ 


[# SjMOSrB (tangent)] 


OM >\Wk*> 
cosec# = ~^—r [(9 C^W?r <.<plc j i < wl*o (cosecant)] 


seed = 
cot 9 — 


sin# 
1 


COS0 

1 

tan# 


[0 CiFtm <7R5Jt% (secant)] 

[9 W'liJjMOSt'B (cotangent)] 


^ sin# 0 C^R«m C^mi; sin 'S # 4<T ^ i 

# sin < m ^\ ^ ^ to i fen e tf^tw ^jhj <?ws 

stwtwi 


OlWMlStfS* 

»<c«i <pR, ZXOA = 9 v£)-q»TD i 


sin# = 


cos# = 


tan# = 


PM a 1 
——, cosec# = -— 
OP sin# 


OM 

~OP 

PM 

OM 


, sec# — 


, cot# = 


1 


cos# 

1 

tan# 


OP 
= PM 
OP 
OM 
OM 

Tm 



PM 


tan# = 


PM 

OM 


= OP_ 
OM 

~OP 


^T, tan# = 


sin# 

cos# 


[*R \q OP m tW TO] 


tan# = 


sin# 

cos# 


44^'olM, 


cot# = 


cos# 

sin# 


$cOlr 





*o*tr 




(i) (sin0) 2 + (cos0) 


PM 2 OM 2 
OP 2 + OP 2 




v op j + yopj 

PM 2 + OM 2 OP 2 


OP 2 


OP 2 




= 1 

^T, (sin#) 2 + ( cos0) 2 = 1 


(sin#) 2 + (cos 0) 2 = 1 


‘ s lff 5 Tv^frr n <*RT 'swi (sin0) n sin n 0 'Q (cos0) n cos n 0 ffNt 
^?n 

(**) sec26> = (sec0) 2 = 


OP 2 OM 2 + PM 2 


OM 2 
OM 2 


+ 


OM 2 
PM 2 


[OP A POM «lfey8t TOI] 


OM 2 OM 2 
2 


= 1 + ( ss ) = 1 + (“»«) 2 = 1 + 


sec 2 0 - tan 2 0 = 1 




tan 2 0 = sec 2 0 — 1 


(m) cosec 2 0 = (cosec 2 0) 2 = 
OP 2 PM 2 + OM 2 


OP 

PM 


PM 2 PM 2 

PM 2 OM 2 


+ 


= 1 + 


PM 2 PM 2 
= 1 + (cot0) 2 = 1 + cot 2 0 


[OP A POM <*RT 'fllfag* TOl] 

/OM x 2 
y~PM 


cosec 2 0 - cot 2 0 = 1 


cot 2 0 = cosec 2 0 - 1 


fcuKiN ©. tan A = - ^FT, >1 OTtFRT ^ 1 

O 


__ 4 

^TsrNt^T: (FTQTTt tan^l = - i 

O 












^»4?, A toffrs = 4, 3 iftR'» = 3 

=x/4 2 + 3 2 = \/25 = 5 

4 3 3 

sin^4 = -, cosA = -, cotA = - 

5 5 5 4 

cosecv4 = -, secA = - 
4 3 



to? i4W>MftR>4> W'Sf "SfW ?t*lt? fc||*H>l ?s? i 



Stk'sH 8. .ABC ^1?^% Ri'jC'st'Si ZB C^lffr ^fSTC^M i tan A = 1 2sin.Acos.A = 1 
4? W©t ?*? i 


C?3?T tanyl = 1 
^Fa4?, toffa ?tf = ?l % = a 

= \/a 2 + a 2 = v^a 

■?$?t\, sinA = —^r- = —=, cosA = -%- = —= 
y/2a y/2 V2a y/2 

4*1? ?l?*l^ = 2sin^4cosA = 2 • —= • —= = 2 • - = 1 = 

y/2 V2 2 

i 

/. 2sin>lcosj4 = 1 vSl«fi> ?T©i i 



?*1^: 

abc ?wr% fsrgcst? /c ab = 29 bc = 21 <?r. 1 ?. 4 ?? 

/.ABC = # ?jFT, cos 2 # - sin 2 # 4? -sit? <?i? *F? i 


'Sik'sH <t. sffiH ?>? CT, tan# + cot# = sec# ■ cosec# 

?1?' 5 W = tan# + cot# 
sin# cos# 
cos# sin# 


*o$1r 








*o$1r 


&. R)(.<pMRF»<p 
sin 2 6 + cos 2 9 


sin 9 • cos 9 
1 


sin# • cos# 
1 1 


[y sin 2 # + cos 2 # = 1] 


sin# cos# 

= cosec# • sec# 

= sec# • cosec# = WFT'W (SNR'®) 

wik*H 'b. sfaH CT, sec 2 # + cosec 2 # = sec 2 # • cosec 2 # 

' 5 f5n*ft 5 T: 

= sec 2 # + cosec 2 # 


1 

1 

cos 2 # sin 2 # 

sin 2 # + cos 2 # 

cos 2 # 

• sin 2 # 

1 


cos 2 # • 

sin 2 # 

1 

1 

cos 2 # 

sin 2 # 


= sec 2 # • cosec 2 # 

= (2T5#^s) 

<1. STOM ^ OT, 


1 


+ 


1 


= 


1 


+ 


1 + sin 2 # 1 + cosec 2 # 


1 


= 1 


1 + sin 2 # 1 + cosec 2 # 
1 1 


1 + sin 2 # 
1 


+ 


1 + 


1 


+ 


sin 2 # 
sin 2 # 


1 + sin 2 # 1 + sin 2 # 
_ 1 + sin 2 # 

~~ 1 + sin 2 # 

= 1 = 





tr. W: 


2 — sin 2 # 2 + tan 2 # 




1 1 
2 - sin 2 # 2 + tan 2 # 
1 1 


2 - sin 2 # 


sin 2 # 

cos 2 # 

cos 2 # 


2 - sin 2 # 2cos 2 # + sin 2 # 

1 cos 2 # 

= 2 - sin 2 # + 2(1 - sin 2 #) + sin 2 # 
1 cos 2 # 

“2-sin 2 # + 2 - 2sin 2 # + sin 2 # 

1 1 - sin 2 # 

2 - sin 2 # 2 — sin 2 # 

_ 2 - sin 2 # 

2 - sin 2 # 

= 1 = WFm 




tanA 
secA +1 


secA - 1 
tanA 


WFf: 

, tanA secA — 1 

=----— 

secA +1 tanA 

_ tan 2 A — (sec 2 A — 1) 

(secA + l)tanA 

tan 2 A - tan 2 A r 0 . 

= t- ^—77 -r [v sec 2 A - 

(secA + ljtanA 

0 „ __ 


[ / sec 2 A — 1 = tan 2 A] 


(secA + l)tanA 


= 0 = (gmtftss) 


io. sftW W: 


1 1 — sinA 
1 + sinA 


= secA — tanA 


*o*1r 



WJRl «#. Qic<pHRFs«p ^^5 




= 


f l — sinA 
1 + sinA 


(1 — sinA)(l — sinA) 
(1 + sinA)(l - sinA) 


pR 'Q ^c<P y/\ - sinA ^t?t 


/ (1-sinA) 2 

V 1 - sin 2 A 

/(I — sinA) 2 

V cos 2 A 

1 — sinA 
cosA 

1 sinA 
cosA cosA 

= secA — tanA = (gRlf^©) 

'Snk'JH tanA + sinA = a tanA — sinA = b~St&, CT, a 2 — b 2 = 4 y/ab 

^RRH: 2RS, tanA + sinA = a tan A — sinA = b 

= a 2 -b 2 

= (tan A + sinA) 2 - (tanA - sinA) 2 
= 4tanAsinA [; (a + b) 2 — (a- b) 2 = Aab] 

= 4\/tan 2 Asin 2 A 
= 4^/tan 2 A(l - cos 2 A) 

= 4\/tan 2 A — tan 2 A.cos 2 A 

— 4\/tan 2 A — sin 2 A [v tanA — S * n ^| ] 

cosA 

= 4 yj (tanA + sin A) (tanA — sinA) 

= 4 \/ab 

= vbH*|*F (2|V||RV4») 


cot 4 A — cot 2 A = 1 '5^T, 2RT®f CT, cos 4 A + cos 2 A = 1 

A) sin 4 A + sin 2 A = 1 '5^T, sRt*f CT, tan 4 A — tan 2 A = 1 





JV8 




secA + tan A — - secA — tanA t£RT "5JR ^R i 

Z 


5 

^RRR: 2R^3, secA + tanA = -... (1) 

z 

WtR, sec 2 A = 1+ tan 2 A 
^t, sec 2 A — tan 2 A = 1 
^t, (secA + tanA) (secA — tanA) = 1 

^(secA - tanA) = 1 [(1) ^®] 

Z 


.-. secA - tanA = 


2 

5 


*]iffc 


<0 


i. -ter w i cs\m &sw« R'q i 

tanA <*R 'SfR ^441 1 >5?' cow 

cotA '5^1t cot « A 4<r ’(‘RR 

^ 12 
’t) A i*R <R>R ^?R 'SRJ secA = — 

5 

R) cos ^Tt cotangent ^ 

9 

i>. sinA = - ^FT, A wm fesRfif^F <IR i 

M>. (WTIt 15cotA = 8, sinA 'S secA <*R "SIR ^R i 

8. ABC *RF4% larger /C 5IWM, AB = 13 OT.ft., BC = 12 OT.ft. <*W 
/.ABC = 0 ^FT, sin#, cos# 'Q tan# <*R RR <R?T ^R i 

<t. ABC ^RFFf% IsrgCSR /B <7FMfi> i tanA = VS ^FT, \/3sinAcosA = 

<£R <IR i 


2RR ^R ('Js-^o); 


<0 


1 


+ 


1 


sec 2 A cosec 2 A 
1 1 


= 1 


cos 2 A cot 2 A 


= 1 


O 

'y 


^ I CO 





_ ~ _. —__-1 

sin 2 A tan 2 A 

„ . sinA cosA 

£ l. ^0 - - H- — = 1 

cosecA secA 

secA tanA 

*0 -r-r = 1 

cosA cot A 

*t) ___|___- i 

1 + sin 2 A 1 + cosec 2 A 

, tanA cotA 

V. --- + --- = secAcosecA + 1 

1 - cotA 1 - tanA 

*f) ___|___= i 

1 + tan 2 A 1 + cot 2 A 

. cosA sinA . . 

®. -- 7 - 7 + 7 -TT = SinA + cosA 

1 — tanA 1 — cotA 

io. tanA\/l — sin 2 A = sinA 

^ secA + tanA cosecA — cotA 

cosecA + cotA secA — tanA 

. _ cosecA cosecA „ „ . 

- 7 —r +-—- = 2sec 2 A 

cosecA — 1 cosecA + 1 

—t + 7——t = 2sec 2 A 
1 + sinA 1 — sinA 


1 1 
cosecA — 1 cosecA + 1 
sinA 1 — cosA 

1 — cosA sinA 
tanA secA — 1 

secA + 1 tanA 

(tan# + sec#) 2 =-- 

1 — sin# 


= 2tan 2 A 


= 2cosecA 


iH. (tan# + sec#) 2 

., cotA + tan# 

ibr. ---- 

cot# + tanA 


= cotA • tan# 


1 1 — sinA 
1 + sinA 

I secA +1 
secA - 1 


= secA — tanA 


= cotA + cosecA 


cosA + sinA = v^cosA sfsiM ^ CT, cosA — sinA — v^sinA 

’iR'o- fj'ST-io cSR 







^ tanA = ^ C0S6C ^ —^4 

x/3 cosecM + secM 

4 

cosecA — cotA = - ^C®T, cosecA + cotA yl 5 ? W? 

O 

vo t . b as'mA - bcosA _ 

$8. cotA = - ^C«1,--—--- <£T?T ^t*T 1»TO ^ i 

a asinA + bcosA 

cos ecA — cotA — - ~5(F\, 

x 

y*) cosecA + cotA 4?' ' 5 JT»T W i 

x 2 + 1 


(7f%3 CT, secA — 


x 2 — 1 


*t) , oilc«ilc.<p sffiM CT, tanA + cotA = secA • cosecA 

30°, 45° « 60° C4lt*W I3 k*N|3|1&4 

etjlfrfcxp 30°, 45° 'Q 60° C^t®f 'oiWc'© i 4 <.<p|<.H<i Qic<pMfoR><P 

2t^» '5JH 'Stltftfw *P#5ff© m i 

30° 'Q 60° Q)C4Nfwf^4 

<pfa, ZXOZ — 30° OZ ^Inc.'s p <n<pft> i 7 

PM _L OX ^rff% JFR PM (& Q <#*a Affiv <?H 
MQ = PM^i O, Q Z 

A POM « A QOM 4<T W PM = QM 
OM ^ 

ZPMO = W&& ZQMO - 90° 

.-. A POM = A QOM 
W54A, ZQOM = ZPOM = 30° 

ZOQM = ZOPM = 60° 

ZPOQ = ZPOM + ZQOM = 30° + 30° = 60° 

.-. A OPQ fi^Sf i 

yf*f OP = 2a yy, W PM = \PQ = \0P = a A OPQ fargs?] 

z z 

AOPM w *1$, 

OM = VOW^PM 2 = Via 2 - a 2 = V%a 


y 

^<30° 

S' 

a 

-> 

^^30° ^ 3a 

vT 




*o$tr 



*o*tr 


c6. Rl(.<pMftFs<P ^*1^5 

. ono PM a 1 ono OM y/Sa y/S 

sin30 = —— = — = -, cos30 = --— = —— = —— 
OP 2 a 2 OP 2 a 2 


tan30° = 


PM 


a 


1 


OM y/sa y/S 


0 „ 0 OP 2 a n nnc OP 2a 2 

cosec30 = — = — = 2, sec30 = 


PM a 

OM _ y/Sa 
PM “ ~a 


OM y/3a y/S 


vivi v oa r- 
cot30 = — = — = VS 

. cno OM y/Sa y/3 cno PM a 1 
sin60 = —r— = —— = ——, cos60 = - = — = 

OP 2 a 2 OP 2a 2 

„ no OM y/3a f- 
tan60 = "^77 = -— = y/3 


PM 


a 


nno OP 2 a 2 OP 2 a n 

cosec60 = = —— = — F , sec60 = -=— = — =2, 


cot60° = 


OM y/Sa y/3’ 
PM a 1 


PM a 


OM y/Sa VS 

45° 

^ ZXOZ = 45° ^ P, OZ <*ra 
1 PM 1 OX i 

A OPM ZPOM = 45° 

^©3R, ZOPM = 45° 

PM = OM - a (WT ”3#) 

<W, OP 2 = OM 2 + PM 2 = a 2 + a 2 = 2a 2 
OP = y/2a 

Qn^MfrFsxp *trt, 

PM a 1 OM a 

— —=, cos45 = 


sin45° — 


OP y/2a y/2 


tan45° = ™ = - = 1 


cosec45° — 
cot45° = 


OM a 
1 


sin45° 
1 


— y/2, sec45° = 


1 


cos45‘ 


tan45° 


= 1 


iVH 



OP y/2a y/2’ 


= V2, 



iMr 




c^tm 

Wlft CT, ^WT^ c m *l1^lR*t<r 90° ^FT, 4tftsT <£&$!& Wlfiht 
C^H^f^ri CWT, 30° « 60° ^ 15° « 75° •fiPl* <jW C^Mi 

# C*W « (90° - #) C^W «£RP <?FM i 

tot <ri%, zxoy = 0 am p*it CTtc®fir or 

1 -PM _L OX i 

ctc^ Qi'gow far <3rom ^piR> ^ *i>iww, 

POM *RCT1% Isrgcsf ZPMO = 90° 

^ ZOPM + ZPOM = <*FF WFM = 90° 

ZOPM = 90° - ZPOM = 90 °-9 
[(MS$ ZPOM = ZXOY = 6] 

:. sin(90° - 9) = = cos ZPOM = cos 6 

PM 

cos(90° - 6) = ~qP = sinZPOM = sin# 

tan(90° — 6) = = cot ZPOM = cot# 

cot(90° - 6) = = tan ZPOM = tan# 

v 7 OM 

OP 

sec(90° — 9) = ^=—: = cos ecZPOM = cosec# 
v ' PM 

OP 

cosec(90° - #) = 7 tt- 7 = s ecZPOM = sec# 
v ' OM 

ft*RiRl'0'»lG^ st^M *flTT: 
sine = g<pICH<I cosine 
^jW cosine = sine 

‘'JW C^R*t? tangent = CTTOfa cotangent i 







*0$br 








0° « 90° C^tm 'SR’tR? 

^\m rrcti% largos jj^ww e 4<iwv 13im»i*iI>i1^4 
^yn^jjpit fR°fR rrss fulfil ^rr c#r, c^t < # wr§ 

R^ ^£© RtW, lR*tfft© Rtf PAT 4R <Mj 

rr i p ft 5 # at Ir^ Prefer 4R? ^3 rp*tcr # c^n«if& 
rrr o° 4R t* ^r#^© rr, op sun oat <*r rkr 
rr i 




rrr ^ c*Mfl> o° <sr *p fRRtft pn crrrrr fc# cr^r cm *hot ^r* 


PAT 


4wi sin# — ~qP 4R RR m '^jRJ i <4R^ RRR, # C^WflS 0° 4R Ip R>ftR <*TCR OP 4R 


ON 


frtRJ SIR ON <4R towa RRR RR <4R? cos# — ~qP 4R "SIR £|R 1 

fawMfaf'oo© 'SIIWlbHN ^gfRRttff 0° W>lt c R ^RaRR RRf RR <4RS srfR'© v ©i<HI(.i 0° C^RR 
2ti*fp Rtf « ^rifw rir <£&$ Rf% rrtrri ^$rk <$rr muiM* rerrirsrj cm rrt 
RR CR, cos0° = 1, sin0° = 0 


# JJW*M RtR ^iRRt CRRft 


tan# = 


sin# ^ _ cos# 
cos 9 ,COt = sir^’ 


sec# = —-, cosec# = 
cos# 


1 

sin# 


0° (RRFR WRJ R^tRJ C^3T 4 RM3%Rt Rfa© R^tR Rfa* CR RR* (RCR R^Wtfw RRt 
RRi 


.b 

O 

*Y 


tan0° = 
sec0° — 


sin0° 

cos0° 

1 

cos0° 


?-« 


0 RtRt '©R RRt RR RT iRRR cosec0° 'Q cot0° Rv^tfR'© RRt RR Rt i 



ifco 





TO 0 90° «flRT ^ 'SlFo'g'flt OP 2fm PiV 4TT TOT i sin0 4<T 

m 11 6 C^T<# m 90° «W TOT CW 4>kl<frlfe; cos0 <*RT *H=T 

sfmoi 


^®^f°, *3^ ^39^ TOt ' 3 TT 5 T€? 3 TT CTIC^ ^«il "^TI CT, cos90° — 0, sin90° — 1 


cos90° 0 

cot90 = —— = - = 0 
sin90 1 


cosec90° — 


—*— = - = 1 

sin90° 1 


*TJt?T 0 'St’t ^IlTI *Tt t^*fRT tan90° 'S sec90° 7 f\'33lffl v » ^Tt?T *Tf i 


5^J: 0°, 30°, 45°, 60° « 90° C^m^M ^<W©tT?Tt? 

^T Pi cm ^c<p *.c«il: 


^*fn©/C^M 

0° 

30° 

45° 

60° 

90° 

sine 

0 

1 

1 

V3 

1 

2 

V2 

2 

cosine 

1 

V3 

1 

1 

0 

2 

V2 

2 

tangent 

0 

~7T 

1 

VS 


cotangent 

'SPR'^tlW 

vs 

1 

~1 — 

VS 

0 

secant 

1 

~2“ 

VS 

V2 

2 


cosecant 


2 

V2 

— 7T 

VS 

1 


TO1^^FT TOt i 

(i) 0, 1, 2, 3 4 £lc'©j<pfi>c<p 4 'TO' ^flWRT ^PjfT %«T *I«I1TOI 

sinO°, sin30°, sin45°, sin60° sin90° ' 5 TR ’tt'QTTf i 


(ii) 4, 3, 2, 1 0 SlC'aj<pfi>C<P 4 "TO^ ^3«T 

■?T«n^5f cosO°, cos30°, cos45°, cos60° cos90° ^ 'STt 5 T ’tt'GTTf ^ITI i 


*o)1r 








tanO 0 , tan30°, tan45° tan60° *IT'QTIT ^I1?I i (^ST*lJ CT, tan90° 

^)i 

( iv ) 9, 3,1 0 2Ic'sj<pR>c<p 3 'Sffl 

cot30°, cot45°, cot60° cot90° "SIK *tt'Q?It ^ i ('5c*i^|J CT, cotO° ' 5 R'as|fii's 
^)i 

SiKtH ys>. ' s It»T ^T: 

_v 1 - sin 2 45° 9iiro 

^0 - 5 —- + tan 2 45 

1 + sin 2 45 

cot90° • tanO° • sec30° • cosec60° 

*t) sin60° • cos30° + cos60° • sin30° 


1 - tan 2 60° 
1 + tan 2 60° 


sin 2 60° 


sm mfir = 1 ~ Sln 2 45 0 + tan 2 45° 
1 + sin 2 45 


+ (l) 2 [•/ sin45° = -= « tan45° = 1] 


.2 + 1 = 2 + 1 = l + i = t 

1 +1 3+i +i 


*0 £t*F3 ?lf*t = cot90° • tanO° • sec30° • cosec60° 

2 2 

= 0-0-^-^ = 0 

Vz Vz 

2 2 

[y cot90° = 0,tan0° = 0,sec30° = , cosec60° = —= ] 

Vz Vz 

*0 2 HrS ?lf*t = sin60° • cos30° + cos60° • sin30° 

Vz VS 1 1 

_ 2 ‘ 2 + 2 ’ 2 

/g 1 

[ •/ sin60° = cos30° = —, cos60° = sin30° = -] 

z z 



iis* 


ffilv 


3 14 

“4 + 4 _ 4 _1 

*0 gpr5 = j ~ tan ^ o + sin 2 60° 
1 + tan 2 60 

1-(V3) 2 , (y/3 


1 + (V3) 2 


+ [ ^ 1 [y tan60° = V3, sin60° = 


1-3 3 _ -2 3 

_ l + 3 + 4 — 4 + 4 
-2 + 3 1 

4 “4 

i8. v^cos(A - B) = 1, 2sin(A + B) = ^ >1, B JjWM 

A 'Q B "SfR ^ i 

.. cosA - sinA 1 — a/3 __ . _ _ 

*0 --- 7 —- =- -= ^T, A <SRT m3 m I 

cosA + sinA 1 + V3 

1 _ A 

’t) A = 45° Sim m CT, cos2 A = - 5 — i 

1 + tan 2 A 

3) mm m: 2cos 2 e + 3sin6> -3 = 0, OT41CT 9 i 

mm-. 

\/2cos(A - 5) = 1 


3t, cos(A — B) = — F 
v2 


1 


3t, cos(A - B) = cos45° [y cos45° = -^= ] 

A - B = 45°... (1) 

2sin(A + 5) = \/3 

3t, sin(A + B) = ^ 

-v/3 

3f, sin(A + B) = sin60° [y sin60° = — ] 

Zi 

A + £ = 60°... (2) 

(i) « ( 2 ) ^ cqm ^ 

2A = 105° 


*o*1r 



WltTT c&. 


^=^=52^“ 
2 2 


TO*, (2) TO (1) fasw TO *11$, 

2B = 15° 


1 ° 1 ° 

fifafa A = 52— '3 5 = 7— 

2 2 

cosA — sinA 1 — y/3 

cosA + sinA l + \/3 

. cosA — sinA + cosA + sinA 1 - y/3 + 1 + \/3 

-=- 

cosA — sinA — cosA — sinA l — y/3 — 1 — \/3 
^ 2cosA _ 2 

’ — 2sinA _ -2y/3 
cosA _ 1 
sinA y/3 
At, cotA = cot60° 

A = 60° 


[c*il«t«i-I<kiil'sti a>£A] 


A) (?m\ TO, A = 45° 
gfsjt«t <p^c's 3,G<l, cos2A = 
AtAAA’ = cos2A 


1 - tan 2 A 
1 + tan 2 A 


cos(2 x 45°) = cos90° = 0 


VbMA^ = 


tan 2 A 


V IT — - n —7 

1 + tan 2 A 

1 - tan 2 45° _ 1 - (l) 2 
~~ 1 + tan 2 45° “ 1 + (l) 2 

• RfSfAA* = (gRlPjv©) 

A) 2Pr5 ■>i^<P?i c f, 2cos 2 6 + 3sin0 — 3 = 0 
At, 2(1 - sin 2 0) + 3sin0 -3 = 0 

At, 2(1 + sin#)(l - sin0) - 3(1 - sin0) = 0 
Wt-*fr, W-J.O csjR 





(1 - sin#){2(l + sin#) - 3} = 0 


^T, (1 — sin#){2sin# 

1 — sin# = 0 
^T, sin# = 1 
^t, sin# = sin90° 
%e = 90° 


1} = o 

2sin# —1 = 0 
^t, 2sin# = 1 
sin# = ^ 

^T, sin# = sin30° 

^t, # = 30° 


<?R3$ # # = 30° i 


c5>A 


i. 


o. 

8 . 

<t. 

'b. 


cos# = - 3 C«i cot# 'STR'Q c<phfi>? 

’t) Vs 


cos 2 # - sin 2 # = ^ cos 4 # — sin 4 # 
3 *i) 2 


cot(# - 30°) = ~^= sin# = W? 
1 v3 

* 2 


*0 0 


«0 1 

*1) 2 

4?"Slt5T W? 

n) 1 

«t) 1 


*0 



tan(3A) = VS ^T, A = 'W? 

-$) 45° *T) 30° *t) 20° 

0° < # < 90° ^ ®t*U, sin# = <5'?T • J ic,4iw? ’Sit*? < P'®? 

-1 *0 0 ^t) I 

2 

ABC AC = 2, 

AB = 1 

(i) ZACB = 30° 

(ii) tan A = VS 
(in) sin(j4 + C) = 0 

%5?T 

i *i) ii ’t) i 'Q ii 


^) 15° 
^1) 1 



^) ii 'Q in 




*o$tr 



*o*tr 


s. 


\y. 

10. 

11. 

i«. 

i8. 

ifr. 

ifc. 

iS. 

iV. 

ii&. 

*0. 




abc ac = 2 , 

ab = 1 

(i) cosA = sin C 
(ii ) cos A + secA = - 
2 

(m) tanC = 

v 3 

i 'Q ii *f) u 'Q m *t) i 'Q Hi 

*H=T fafa ^ ( V- ii) 

1 - cot 2 60° 

1 + cot 2 60° 

tan45° • sin 2 60° • tan30° • tan60° 

1 - cos 2 60 ° 2 ^ ao 

--- + sec 2 60 

1 + cos 2 60 

cos45° • cot 2 60° • cosec 2 30° 

(Tf'ft'Q CT, ( i*- iS) 

cos 2 30° — sin 2 30° = cos60° 

sin60° • cos30° 4- cos60° • sin30° = sin90° 

cos60° • cos30° + sin60° • sin30° = cos30° 

sin3A — cos3A ^ A = 15° "5$ i 
2tanA 



^0 i, ii « Hi 


sin2 A = 
tan2A — 


1 + tan 2 A 
2tanA 


*lf*? A = 45° ^ i 
^ A = 30° ^ i 


1 - tan 2 A 

2cos(A + B) = 1 = 2sin(A - B) ^ A, B ^ CT, A = 45°, 

B = 15° i 

cos(A - B) = 1, 2sin(A + B) = a/3 ^ A, B ^T, A <iR* B dRT'siK 

1%^ ^RT i 

cosA - sinA a/3-1 

W: ---- = —- 

cosA + sinA v3 + 1 

A 'Q B cot(A + B) — 1, cot(A — B) — a/3 RC«i, A 'Q B ^ ' 5 IH 

i 

<?f ? IT'G CT, cos3A = 4cos 3 A — 3cosA A = 30° ^ i 



*©. mm m: sin0 + cose = 1, W 0° < 0 < 90° 

*8. mm m. cos 2 e - sin 2 0 = 2 - 5cos0 W 0 ^WK i 
mm m. 2sin 2 0 + 3cos0 - 3 = 0, 0 JJ1IWW i 
*0. mm rn: tan 2 0 - (1 + \/3)tan0 + >/3 = 0 

'SH 3cot 2 60° + Tcosec 2 30° + 5sin 2 45° - 4cos 2 60 

4 

AABC ^ ZB = 90°, AB = 5 PT.ft., BC = 12 PT.ft. i 


AC ^ ^s?T i 

*f) ZC = 0 ^c«i sin 0 + cos 0 ’ s Tt 7 T W i 

*t) PHT© CT, sec 2 0 + cosec 2 0 = sec 2 0 ■ cosec 2 0 

3.2s. fi>cns ^lc«ilc<p 

AC 4 <T W? 
tanA + tanC <43 3 R m i 
*0 x 'Q y 43 313 f3*f3 m i 



vso. 


vs*. 


sin0 — p, cos0 — q, tan0 — r, C3*lt£*T 0 i 

30 r = ^/(S)" 1 0 43 3H3*3 i 

3) p + q = V2 353 8HM 3*3 C3, 0 = 45° 

3) 7p 2 + 3<? 2 = 4 3C3 PHI'S C3, tan0 = -^= 

v3 

_l_ 

EfsiH 3*3 C3, wwlwl fsTgW ABC 43 'SHI-—— = cot 


sm m ot, c«i«klwl fan^s? ABC m ms AC ^ bc nj? r 


BCcosC - ACcosB _ 

-h COSO 

BCcosB - ACcosA 


0 


vso. SfsrH 3*3 C3, WC4IWI ABC 43 'SHJ 

cotA + cotB = 2cotC 3C®T AC 2 + BC 2 = 2AB 2 3C3 i 



WJt?T *o 


^5 'Q (Distance and Elevation) 


snSN ^1®T 'Q v5»vo| fa# <p^cvs ; 

£i» wr ^ i mm RiwMftRx* <?rc® msm 

CT RR *ff^5, V |4'®, faQTTt?T, vSto'sl »iW-»i^<l £R*f ’SJT’ff *|R *Tf C 5 ! WM 
'5w>'©l 'Q 2 p^i Qic < pMPi1'©<i ^iKIc<u faf?I <p-sil *TRI i <£|(.**)»wi j j^k.<pI(.H^ Qic < pMf»il'© < p 'ai^lc.'so 
"5IH C^?T ^NT i 

«a ^rajrn C*ICT f“TO%t — 


► ^-GNt, Wisw, ^rn, $?# C*W « ^5R5# C*M ^JNJt *lfoCT I 

► RlWMfifotl mm W$ * $SF5T fajW *ttfaw WUt ?Rt*fR I 

► fac<pMfrR>s ->il^k*u ^5 -<p«k.»i tj?T 5 \3 v5»vs| f#w RFosi *tfalM <p^c^ i 


'jj-C^lt, >*Rv v5®i«f'®»i (Horizontal Line, Vertical Line and Vertical Plane) 


^-C?T«tt '55^ wr 'q<iPv|^ CT C<MWl i ■*RRC^%3 R®Tt ^?T i 

<R <?FKRt *UMt<Hti 4 W C?^ RS?T I 


^ vsc«1^ «1«f'»lw 'onfal'5 *|<H<1CW$ 'Q 
^5®T ftfau ^C?T I 4 '©«i(/q> v5«i^ ^5®T I 

to ^ «c^n?rr c C9m cb ^5 ab tost fa*pij 
m ®w w«ira 1 cb cm ^-cm, ba 

C^*ft ABC Ijfai «W Rt §W«11 


A 



\Sqfs C^t*t 'Q C^W (Angle of Elevation and Angle of Depression) 


m 'Ijf# AB 1 A, O, 

B, P, Q <4^ ^RWT '0|<iP^© 1 AB 

p fa# ab c<r*tm ?m zpob ^*ur wi 

<*MFT, O fag?T RtFfcJF P fa»J<r C*W ZPOB 1 




ifcv 


*y$vs 


to l>to >N*<©«M C?Nt? 

(? C^T? ^,*1? ?>£? ?IW ^5?f? C^K ?®Tf ?? I 
Q to ^-(??t? >Wh©?lM AB C<N1? fto ?toJ? i 
O to^^*^ Q to* ' 6 |<Hfc> CTH w ZQ 05 i 
^53K ^vspu c??t? to? t4H to^-Gr»n??npt 

C? C*M ^*HT W ?tW *MHf'o c*w ?*ft ^? I 



?>M: 



tofl» to? ?rt 4?? 'sj-csw, ^tor*rt, \B»iv'o«i, %?f? 

—7 


C^K 'Q '®l<l r lFs c^w to?*t ?*? 1 




<-^r-> 


tof? to?T: isi ^ifa? wut ??i?if? c^sr ^toto ?to to ^rt?^ i to ww 
w to? cto^r ^<isiiM ?*?t ??^t? i 



J>. 30° C^K WS^? C^5? > «W ^C? I 

45° C^H W*KH<1 CTO = «w ^C? i 
vs. 60° C^H ?T^R?? (T^M l>f? < eW ?C? I 

i. 4?# to?rc<j? *fmpr*t c?w 75 to? ijcsr fs^t c^tM to^® fci'sratBi? 

%?? 30° ^pt, to?n?? fctpst to? ?*? i 

^PlNK: ?#, to?ft?? AB = h to?, TStSStEI? *ttWT*t C?W BC = 75 to? 

ijC? v§>v5<Fp? (7 to^? to?tt?? *M A to? ^stf? ZACB = 30° 




$o$br 








mrtu io. ^5 'S ^S\ 


lifter? 

B 


AABC CSIW *f$, tanZ^CB = — 

^T, tan30° = ^-% ^- = -^-% y/3h = 75%h=^= ^ 

75 75 V3 hftem 

75\/3 ^ ^<30° 

% h=V 3^^^] c 75 (^ — 3 

%h = 25y/3 
;. h = 43.301 (m) \ 

:. ^qtr^?t 43.30 (stt?r) i 

'Sik*H $.. <4<pfi> '5®'®l 105 ftSls i 'sjfas c<r>lc«sl R**jc,'» v5siR> C^M 60° 

ftsft ^5T, ’tt^ c«n^ ^ fa# <f<t i 

_ A 

■SR?T C’ttvST C«t^ ^©5p«r ^ BC = x / 

ab = 105 ^ c ’ttsj^r / 

%f A Z.ACB = 60° / 105 

AB jC 60 ® 

AABC CW& tanZACB = — r /\ I B 


105^51* 


A 60 ° 
c lA —\b 


% tan60° = 


%V3= — [•.• tan60° = ^3] 
x 

_ _ 105 105\/3 . ^ 

^t, v3x = 105 ^t, x = —= ^f, x = —-— ^t, x = 35y3 

V3 3 

.-. x = 60.622 (m) 

.-. «ti^ cw csktp ^ 60.62 (srm) i 


4 l®t: l&ofl A£? ’fH? i fowl SI'tq '©'g (?fW 

/ 

fa# w i / 

*0 ’ttsjrNr <*k?f ^s®p«r c faj[?r ^ fafa / 

1 n /S 60 

i 

u 

20 ffimi 

c 


vSlI^fH «. 18 wRt ^ «£Rsfl> WTIt^ %?I 'fft? 45° 

c^t«t ^«nr ^ i test fa# i 






TOT OT'Qsl®'#* '5w?'©l AB = h l#ls, frt^T AC = 18 TO? 'ffTO 
tot zacb - 45° TOT i 

AR 

A ABC CTO 5 *1$, sin ZACB = — 


^T, sin45° = 


sin45° = 



— ——■ . 0111^0 — - 1 = X 

V2 18 [ \/2 J islirto/' 

^t, V2/i = 18 ^t, h = -^L / * 

x^ 5 0 

^t, h = [TO TO? ^ITO 5 V2 TO] C B 

^t, h = 12.728 (STO) 

^rot? OTs?n»iflhr Wat 12.73 (srm) i 

'SiItoH 8 . "TO5 ii|<pR) CTOT ‘'l^onl i ’llc^ C*tft5t CTO 5 7 f#ls '5«>'©l« TO# C^PT 

iro ? ik^c<p (?tM TOt tott i in#* «n*# crot 30° tot, ifi#* 

#®f?T 'TO i 

TO T ^rn BC = x IsftfiT, ’ttCTO C*Ttv5t 

CTO 5 AB = 7 f#ls '5w>'oln *01# C^T fTOT 'SffC^ TO? 

TO 5 # ZBBC = 30° 

.-. ZACB - ZDBC - 30° [TO*®* CTOf TO] 

^TOt% AABC CTO 5 *1$, 

AB 7 


sinZACB = ^t, sin30° = — 

_ 1 7 [ l' 

^ 2 = BC ['' Sin30 * = 2 
/. BC = 14 
.-. i 4 l#t?n 



B 

7l#ra 


"^tW: 



to TO 5 # ZCAE = 60°, ^?# ZADB = 30°, 


jVt — e 

AC = 36 tor, AB _L DC TO? D, B, C TO 5 ^ 


Y OU 

\36ftSra 

TOTOTO TOt*8F® TOT, AB, AB TO? CB frNj ^ 

^30° 

\ 

1^®f?T 'TO I 


B C 


<t. C^TOt’TO TO# HMIm ^tTTO TO##TO$s# CTOT 60° i 

cto 5 42 t#i?r ftto cto TOtcro «Sr #53 $ 1 # crot 45° to 1 TOtcro test ## to i 


TOtTO: TO "3#, 


BT test AB = h t#m TO? %# ^?# ZACB = 60° TO? C 








S5T*ljm io. 'Q ^5t 


i! 0 } 


to? CD = 42 to? f*l%? tot ZADB = 45° ?? I 
*#, BC = x to? i 
.-. DD = DC + CD = (x + 42) to?i 

A4DC to* *tlt, 

j4D _ _ 0 ft 

?t, tan60 = - 


tan /ACB = 
ft 


BC 


x 


%y/Z = - [v tan60° = \/3] 
oc 


ft 


AABD to* *llt, ta n/ADB = tan45° = 



/j ftera 


B 


AB 

~BD 


?T, tan45° = 


ft 


£ + 42 


^t, 1 = 
ft 


ft 


x + 42 


[y tan45° = 1] 


?t, ft = x + 42 % ft = —= + 42 [(1) ^ 

v3 

?t, V3ft = ft + 42\/3 ?t, \/3ft - ft = 42\/3 ?t, (>/3 - l)ft = 42 V3 ?f, ft = 

ft = 99.373 (8im) 

m^4 tost 99.37to? (stRT) i 


42V3 
V3- 1 


^‘t b. 4?yfi> # <iT5R to Cm8 <?M CT, W to W»f Wl TO*t? 

to 30° ctm tot? to fS? c’ltvst to* io to? yjt? ?tfi> to i #? 

f?*f? ?5? I 


■siCT <tf?, fi>? AB = ft to?, BC = x 

to? tost? c«c& to ftto ?t to to wt ?ro?t? 

^*t? to zbcd = 30° tour to ift? <tot 

BD = 10 to? *JC? '5Itfi> *1*f TO i 

4to, CD = AC = AB - BC = (ft ■- x) to? 

ABCD (toJ ’fit, 

BD 10 

tanZDCD = —- ?t, tan30° = — 

DC £ 

_ 1 10 ^ 

?t, —p= = — .’. £ = 10\/3 
V3 * 


iA 





DD n DD_ 1 10 

** SinZBCD - CD * Si " 30 ° " CD % 2 - h^~x 
<2if*r 





ml, h — x = 20 ml, h = 20 + x mt, h = 20 + 10-\/3 [ x 4m ' s Tt»T 
. h = 37.321 (Sim) 

. fr# 37.32 fiftm (sim) i 

^tW: ^p» C*ltFBm 'STWat tom <£wfl» i 

^ ^i%r cth mmrn^ 30 °«60° mew, tm^mfijm tost ftto 


io 


i. «£Rsfl> mt®m m*f ^®m mmim ftwfa 4m> ^'©mt^f mew ^mm sn^s R*ao© ^*fm 
vS^R> c^t c t w? 

m*) 15° m) 30° *0 45° W) 60° 

*. *ftt*m to x 4m mm tom <m*mft? A 


1 71 

* 1 ) Q0V2 _, 

*0 60v/3 B 60ft 

vs. *rfc*tm to o m^o p <m*m p \ /£ 

<m*mfl»? \ / 

m) zqop m) zpcm X / 

*0 ZQOA W) ZPOP — ( o - 

8. OTim mm Rifst ^c«i 4<pfi> ^fi5<i farmt 'Q ^i«h in'ju mc^? 

^) 30° *0 45° W) 60° W) 90° 

*fIC*m fs3t (t *TC - 'b *1° 2f5t ‘JrHR tom ms I 

O', bc 4m frmj mw? 


mo — 

V5 

*t) 4\/2tot 

'b. ap 4m frmj mem? 

mo -^=tom 
V5 

m) 4\/2tor 


m) 4 Irnistm 
m) 4\/3tor 

m) 4 tom 
m) 4\/3tom 


8 Wm 



$cOtr 






*o*tr 


io. ^ « torot 


^ovs 




(i) 30° ^PT, ^ ^ i 

(ii) 45° i 

(iii) 60° ^ ^ I 

fa&?f 

^) i 'S U ^) ii 'Q Hi 

V. fowl - 

(i) ZD AC «l<wfo> C^H 

(ii) ZACB ^f% <?m 
(in) ZD AC = ZACB 

fa&?t <?FfaT> #$5F? 

^) i 'Q ii *0 ii 'Q iii 

&. '5>M*lt?r •TfST ^t? 

^) w^tt *t) *ivms«m c<r*tr 


’t) i 'Q iii ^f) i, ii 'Q iii 



«t) i « iii *0 i, ii 'Q iii 

«t) *m c^rr te^r^rr 


10. fiHlMtl *H*fOT*r C?R?F faf Tp *W?t fr-lMfi# %# ^5jfa 30° ^ 
fvHtofi# test 26 #fat ^5®T, faffif CSlW $ **lfal# ^ fa# W i 

11. ? tt^?r *ih<.n*t 20 #te ^ ^©c*™ c^twl face's «nc^sr ^st?r c^K 

60° ’ll?!!# tev©l faf?I ^ I 

ii>. 18 #fat frfa (H<pfo ^ ^>fat 45° C^FW teftf W WTItt»Rt »K WI 

CPfQiJMfB'Si test fa# w i 


io. iR# 'srs* c^n?tt fa^s <2r fa? 20 #te *p<t ^s*p«r faj?r 
cth 30° ^d»t, ^tfat test fa# w i 

i8. '§'0C«1 C^tWf *'»(.** %# te^ 60° I ^ **tR C5ft3> 25 #te f*l%S C*tW 

*5^fo<t c*w 30° ^?r i -^fo* test fa# w i 

i (t. c<pk*il ^tH (Sl^ 5 ^fo fatten foc<p 60 #te ^fa?I 'S|l J ic«i ft*ilws vSs^r© 

45° <sn?F 60° ^?t i famtfat test fafo i 

i'js. 4^ ^t% te emt «fw *w?r fawt <oth (&& <?m ct, Ite c»ii«flCTi% ^*t?r 
%?r ^Rfat^s <<r^fo fasTitc^ c^t 60° i <Sr **ih 32 #te f^t%?t 

C^t«t 30° ^?t 1 faQTtt^ test ^ ^T% fast<t ## W 1 

iH. 64 #te «Wt ^ C5B8 fatt #fa^ »Tt '3C?l ^ItW 60° I 

## ^ 1 



iV. *tt* to C5CS C%T CT, KblWH to 30° Cto to 

’1I(.^ C’tfiSt CSlW 12 tof *jw ' 5 Tlfi> >9 t , ‘f i 7 F p i c f ti’V ^RT i 

ic&. 4^# ^%T %?T c<plcil llfiawi C 5 ^ OT*lMf OT, fW CTOtFflfsf 

%<T '0|<iP^» 150 ®rat ’tt^ Cto 30° I (.«iI<pIw 

c*il<pl (to TO <pw UMI < psc o 'il i R 9 *^ ci]lc v ®?i *tt^ 

<to> 10to C’ft^T i 

^>) ^tc^kg fR3J? ' s Tt*UC 5 T OTAR'S I 

^) tom toi ^r i 


*t) t« 1 l«>fim to Cto ^llPRr ^ fa# ^RT l 

*o. i6 fasra faf «w«im iwi <*wfl» custom tom cfo to to 

■^Tt i WT 4fi> 'fjf# 'sflW 60° Cto "to! i 

^>) tgiffH^ «(yilw f53J '0|wp*i ^RT I 

*f) (^QTfle#^ v5w>v©| fa# ^5? I 


’t) (Ff'smftpm mtW C&m tol tot totof j>irI^c.<p ^jC# ^smtot ^ «q-al<i<i 
<P'*‘£S 1 to®t ^>f# tot 30° Cto 


tot, CD = 96 ftfar i 
*) ZCAD 4mto *tfatH fa# to i 
*1) 5(7 to fcfa fafa to i 
«t) AACD *fl?T *#%IT to to i 



C 96 


*o$1r 


'spot* 


(Algebraic Ratio and Proportion) 

vq tow tot toj 1 ^wro wtfciRifa 

«to^to Prosit wtwtroi to i <o ^rwro wtrot ftawftihr « 

toi^to ^*H(.<p 'oiic«iit>«ii <mc<ii i 'oii^i ftsfa toiD 'q Rfoq tow m wwslt 

fco3lo®, eswm fcwww, to etcatc*t, cwttws fofsr wito-«iitot to® 

tl'lP'T'l ^twi?f ^ff^'Q '0|(.*1<P CTW W^tt® 'Q ■>1»||^‘TOTO TOW SftTOt <PC3 WfW I ^f 

toto to tonP-M ®rcro worn toto to to i 
^ toto <wro Ptwtffar — 

► ®^w® 'Q to^w® tow <p^c^» tow i 

► ^TSIt^tt^o W®TO® Rfoq ^TOTO S(WW ‘PSC's TOW l 

► TOMlR^ w# TO® TOW 1 

► <ihs^ ^TSWJf TfsjfWW '©i^W®, TO^[W® 'Q *ql<iNli^<^ <p^c's *IWiw i 


\q (Ratio and Proportion) 


W 3 *lt® (Ratio) 

to 5 ^ <i4<pc<p *weti'©to Tj§fi> wf*m *iRNt fc ls to0 ®toIi><i to W to wi ®t ^<pR> 

tow to tow to to 1 4^ TOWflJw "snPr ®i^w® tot 1 

'jrR) <JlPl p 'Q q TO '©i^*ll v ©<. <! P p : q = — PNt TO1 p 'S q Wlf*t ^fS •»i^'srl'®|-?i 'Q <i|<P3. 

Q y 

TO>W> TOlPlv© TO® TO^ i ®I^TO® p W Wf*t TO® g W> Wf*t TOt TO i 

'©l(.*i<P TO? TO^Wfiw *rfTOM TOSS'S WtTOt W^tt® TOTO Wt% i WTO, TOW 8 1TO WTTOtTI 
W 5 rTO> ^ipft WW>, 10 iTO ®W Ptfl W^t WW> i 4 CW ®^W® ft*fw ’lift? 2t^» WWtf 
SftTO SiWtTO TO W i WtTO WWW WTO WtTOt TOT Wfw, C®tTO TOTO ®TO®W WlTOT WTO 







'ailii'sws TO i t fl'*ltCT'8 ’qws •'ifW 'oilii'®»i erhl* SIwI'sm ^?T *ft i i£)W*T 

cto *m\ w to «nf% i 


^1*113*11^ (Proportion) 

■JjfW 'Ft?# ^lf*t CT, £N*T 'Q ft'Slii ^*tF© 'Q Flj«f <tlPi<l ^*ftff©?T 

^Rt*? ^?t, 'TO i? &kfi> ?flPf PlCSJ ^?t1 a, b, c, d <4?^ t>l<# IJlPf 3,C®1 

PlPl a: b = c: d \ Ft3fi> ^iPl^ i£|Wf^I ^Q?Ifa Slwiletl ^ ^ I 2fa©J^ 

?TlPf ij§# ^ TOT^ TO l 



Pwi, ‘jrIw fa'jjt'sra ^tlTOT a'Qb £k'sjc<ps \Sa>'»| h 4 ^*1 Q^erawm 

CWt A'Q B T5M PpTO *1# 

a — ah n 

- 2 =-% A: B = a:b 


B 1 


bh 


*»r<K c^ai^racM wpm ^*ttff®?r ^ i 


(Continued proportion) 

a, b, c 7 T 5 It^[‘ ! 1t^t C^WI?T a : b = b : c 1 

a, 6, c «pfw TO <*T^ C^*T b 2 = ac~5$ \ ?pfw ^Wl^llC's^ wwi 

<ttPt *r$ta to toi ^cror ct^a«6^ 6 cv a « c «w 

■si^»(i^‘ p trit ^«Tf ^?i i 

^‘1 *. A'Q B *W 'SlPxH TO ^flTO ti 'ffJR t 2 i vl « B 4?T ^5 

*li%tTO?r ^*tF» w i 


■*Hhh: to <pp, A'SB^ 5 !® ’ifro’t 2(1% PiPiuJ v\ PiiJh 'S v 2 Pio|<i i v®l^c«i, 

ti ftPl# A ^iPxH TO vitx 4<R t 2 ftp?# B TO v 2 * 2 f#m I 

snsnyiiw, viti = v 2 t 2 .•. — = ^ 

t > 2 ti 


^^TO ’it^CTO?' ^TTO^T 'Sf^llc.'s^ *i»ih i 


*o)1r 







^ 1 W: 

^) 3.5 : 5.6 <?F 1: a <*TO b : 1 'ail^lW sm^\ 

^) x : y = 5 : 6 3x : 5 y = < P'®? 

4TO TOW i 

i. a: b — c: d 3.c«i, b : a = d: c [<w^©<p^ c f (invertendo)] 

SfsiM: C^fQTIt^sn^, 

a c 
6 = d 

^T, ad = be [^WfTO bd ^ TO] 

J L 

^r, — = — |tor *pto acf5f«w^ <?tto a, c «*rt c*Mfi>3. ^ to] 

ac ac 

^ d b 
c a 

b : a = d : c 

$.. a : b = c: d rw, a : c = b : d [<*M‘l*®<n>5Tl (Altemendo)] 

sW't: WTIt^srt^, 

a c 
b = d 

% ad = be [^TO'lTOP bdmt ft TO] 

^ ad = be (7TTO c, d iRT TOJ TO] 

cd cd 



a: c = b:d 

O. a \ b — c: d a + ^ C + - [wMi (Componendo)] 

b d 

sfsiM: <w?Tt 'oilt^, 

a c 
b = d 

% | + 1 = 3 + 1 1 CTW TO] 

b d 

<s«K,^ = £±if 

b d 






$Obr 




8 . 


<t. 




a : b = c : d 3,0*1, —-— = —— [Reilly (Dividendo)] 
b a 

2fS)M: C^TSTlt «ilc?, 

a _ c 

b = d 

%^--l = --l [^?T^ 1 tom TO] 

b a 


a — b c — d 




a :b = c : d 3,0*1, 


d 

cl + b 


c + d 


a — b c — d 
SfsiW: (FTQUt a : b — c : d 
_ a c 

^•6 = 5 


[c*il'srM-R(.<il'3M (Componendo-Dividendo)] 


CW TO <1$, ... (1) 

6 a 

tom to *i$, ^ 

b a 

^t, — b — - — d — [^©Wf TO] ... (2) 

a — b c — a 


^ x — = ^ x [(1) « (2) «ptTO] 
b a — b d c — d 

^ffc, a_+6 = c + d o ^ b ^ 

a — b c — a 


ace 
b = d = ~f 


h b -\- d -\- f -\- h 


fiftH: "m ^T, 


-=-=-=9=k 

b d f h 

.'. a = bk, c = dk , e = fk , g = hk 


ci + c + g + g bk + dk + fk + hk k(b + d + f + /i) 

ft + d + y + Zi b + d + f + h b + d + f + h 


A: £|c'©j<pfi> i 

a _c_e_g_a + c + e + g 
b d f h b + d + f + h 


*o*1r 



ii. ^)«r»nRi^o<p vai^tivs « 


~3) ^s\ 'Q <P»ijl3 ^vsaiH ^TSrf^ s <1^ I 'slcifl voi^ffis t 

r : P I X *tE?T v ©lw^ '5f^' 9 ft^® W 

^) vflMT* «1jl J Hl‘ p t1^ p fools ^ •iT^lwl r fofi>t?r SCO's! fofolS <£T^ ^I?IM 
frNj s fools i «lil** v tf 5 11Suovsl p, r 'Q s <3^ ' 5 It*0C 5 f ^?T i 


Shk-jH f^st 'Q *%m $&m 7 :2 5 w *tra $$u$$ 

*Fl*N5 8 : 3 ^ 1 '©Itis svjfoh ?3R W? 

•*hNH: »ig*i <pfs, f*mn <i's^H ss^i a s?s *3^ ^fC3T3 svs»il«i ^?PT 6 s^s i 

stwm sm « %tt?r *n^ 


a 7 


...( 1 ) 


0 + 5 _ 8 / Q x 

6 + 5 3 "' j 

^<MM (1) CSR?F *1$, 


( 2 ) CSIW * 1 $, 

3(o + 5) = 8(6 + 5) 

^t, 3a + 15 = 86 + 40 
^t, 3a - 86 = 40 - 15 

Th 

^t, 3 x — - 86 = 25 [(3) ^] 

z 

_ 216-166 rtr 
2 = 2 5 

^t, 56 = 50 
.-. 6 = 10 

7 x 10 

(3) 4 6 = 10 *11$, a =-= 35 

z 

.-. f^st^ S'saih W 35 “^03^ S^h W 10 35$ I 


S'll^.s’*! \S. ' ? rf^ a : 6 = 6 : c ^f, 'scs SfsiM ^$ CT, ^ 


a + 6 
6 + c 


a 2 3 + 6 2 
6 2 + c 2 


*tf^- S^r-io GSrfwt 


2 








*tfcfc 


Cff'STIf a : b = b : c 



(a + 6) 2 
(b + c) 2 


a 2 + 2 ab + b 2 
ft 2 + 26c + c 2 
a 2 + 2ab + ac 
ac + 26c + c 2 
a(a 26 + c) 
c(a + 26 + c) 
a 
c 




a 2 + 6 2 
b 2 + c 2 


a 2 + ac 
ac + c 2 


a(a + c) 
c(a + c) 
a 
c 


a + 6\ 2 _ a 2 + 6 2 
b + c) 6 2 + c 2 


vSlK-sH 8. 


Y = ^ ^®T, CT, 

6 a 


a 2 + 6 2 


a 2 — 6 2 


ac + 6d 
ac — bd 


•^NR: »ic*i <pQ, t — — k 

6 a 

/. a = bk c = dk 

a 2 + 6 2 _ (6fc) 2 + 6 2 _ 6 2 (A; 2 + 1) _ fc 2 + 1 
a 2 — b 2 (bk) 2 — 6 2 6 2 (fc 2 — 1) k 2 — 1 

ac -I - bd bk • dk ~\~ bd bd(k 2 1) k 2 ~\~ 1 

v ac — bd = bk • dk - bd = bd(k 2 - 1) = k 2 - 1 
. a 2 + 6 2 _ ac + bd 
'' a 2 — 6 s ac—bd 

1 — /T'T’ /1 —I— hnr 

vBtK’jH <2-. ^TORR^T: -- 4/-—— = 1 0 < 6 < 2a < 26 

1 + ax V 1 — bx 


?RRR: C't'QTTf^It^ 


1 — ax /1 + 6x 
1 + ax V 1 — bx 


*o$tr 



*oStr 




_ /1 + bx 1 + ax 

\ 1 — bx 1 — ax 

l + 6x = (1 + aa 0 <*< <FEf| 

1 — bx (1 — ax) 2 

^ 1 + bx 1 + 2 ax + a 2 x 2 

1 — bx 1 — 2 ax + a 2 x 2 

^ 1 + bx + 1 — bx 1 + 2 ax + a 2 x 2 + 1 — 2ax + a 2 x 2 

’ 1 + 6x — 1 + bx 1 + 2 ax + a?x 2 — 1 + 2 ax — a 2 x 2 

^ _2_ _ 2(1 + aV) 

’ 2 bx 4 ax 

^T, 2ax = 6x(l + a 2 x 2 ) 

?T, x{2a — 6(1 + a 2 x 2 )} = 0 

x — 0 

2a - 6(1 + a 2 x 2 ) = 0 
^T, 6(1 + a 2 x 2 ) — 2a 

^t, 1 + a 2 x 2 = ^ 

6 

^t, a 2 x 2 = ^ — 1 


' a‘ V l> ) 

x — 0, ± 


1 12a 




— - X = p Wf WCT, p 2 - — + 1 = 0 
■ x — v 1 — X x 


(W3TItwn^, 


x — Vi — x 


p+ 1 
P-1 


X — \/l — X p+1 
X + \/l — X p — 1 


[wleti-Rwileti <k<i] 



^ y/\ + X = p+ 1 

\/l — x p — 1 

^ + |f 2 = ^ + o P tl 

1 — x (p — l) 2 p 2 — 2p + 1 

% 1+s+l-x = p 1 + 2p + 1 + p 2 — 2p + 1 

1 + x — 1 + x p 2 + 2p + l— p 2 + 2p—1 

^ 2 2(p 2 + 1) 

2x 4p 

*I = £±i 

x 2p 

p 2 + 1 = — 
x 

.-.p 2 -^ + l = 0 

X 


tetHuM S. 


a 3 + fe 3 
a — 6 + c 


i(a + b) OT, a, 6, c I 


i _|_ ^3 

' 3 T 5 n<t I T: C p t'QTlT - - -= a(a + b) 

a — b + c 

(a + b)(a 2 -ab + b 2 ) . . 

^T, ^—-- = a a + 6) 

a — o + c 

^r, a ~ = a [^ 5?r ’ t ^ 5 (a + 6) W tost] 

^t, a 2 — ab + b 2 = a 2 — ab + ac 
%b 2 = ac 

a, b, c i 

V. ^T, WT Wf W CT, c = a Wftl a+b+c+d=0 

o + c a + a 


WTIt^srt^, 


ci H- 6 c -|- d 


'I'll'* » l - .1 I , - , 

b + c d + a 

a+_b _ 1 _ c + d _ 1 |-^j^ 1 TO] 

b + c a + a 

__ a + b — b — c c + d — d — a 


b + c 

a — c _c — a 
b + c d + a 


d + a 


*o$1r 



*o$tr 




| CL C CL C 

b + c d + a 

. CL C CL C 
% 7-+ 3- = 0 

b + c d + o 


(a — c) 


6 + c d + a 


-*r I ^(d + a + b + c) 

(a - C)^r-T73-= 0 

v '(6 + c)(d + a) 

(a — c)(d + a + 6 + c) = 0 

^T, (a — c) = 0 (d + a + b + c) = 0 

/. c = a a + b + c + d = 0 

b. irfw —^— = —^— = -?— 

y + z z + x x + y 


x, y, z W «Tt 'sw 


W CT, ' s fl*T —1 - <4iT 3,C<11 

»ig*i -= —-— =-= k 

y + z z + x x + y 

:.x = k(y + z)...( 1) 
y = k(z + x)... ( 2 ) 
z = k(x + y)... (3) 

(i) (&$ ( 2 ) tom ^ 

x-y = k(y-x)% k(y - x) = -(y - x) 
k = -1 

(i), ( 2 ) 'Q (3) <?rm w *ti^, 

a; + 2/ + ^ = fc(?/ + 2 + 2 + :r + a; + 2/) = 2 fc(x + y + z) 

^ (x + y + z) 


%k = 


2(x + y + z) 


'5^11 (a® ?i "srpr —i -1 

io. ^ ax = by = cz W CFf^Q CT, — + — + — = -^ + ^ + ^ 

yz zz xy a 1 tr & 




^8 


"SIPT <pRi, ax = by = cz = k 


k 


k 


:.x = -, y = -, z = - 
a b c 

. t-. x 2 y 2 z 2 k 2 be k 2 ca k 2 ab be ca ab 

- 1 - 1 - ~~2 X ~u2^Ta X J^ + ^2 X 1^2~~2 + T2 + ~2 

yz zx xy a z k z b z k z c z k z a z cr c z 

L .. * x 2 y 2 z 2 be ca ab 

yz zx xy a z cr c z 

a, b, c 'Q d <4^ x = 

_v nsattM „ a a 2 + b 2 

C*T, - = To i 9 

c b z + c z 


10 pq 
p + q 


*0 SfoWTOOT, (a 2 + b 2 + P)(b 2 + c* + P) = (ab + bc + cd) 2 

n) x + 5p + X + 5g -SJH ^RT, <?NtFT 

x — op x — o q 


^0 C^TIt a : b = b : c ^t, y = - ^T, ac = 6 2 

o c 

., Jx u _ a 2 + b 2 a 2 + ac a(a + c) a Jlt , 

= To-5- =-= -7- t = ~ = 

b 2 + c 2 ac + c 2 c(a + c) c 

a a 2 + b 2 
c b 2 + c 2 

Gi'STIt 'oilc^, a, b, c 'Q d 3 s tW 


a 


" b 


b 


c 


c 

d 



c ^ ^ 

- = k, k 
a 


- = k ~3\, c = dk 
d 

- — A; ^T, b — ck — dk • k — dk 2 
c 

%=k%a = bk = dk 2 -k = dk 3 
b 


W’sp = (a 2 + b 2 + c 2 )(b 2 + c 2 + P) 


= {(dk 3 ) 2 + (dk 2 ) 2 + (dk) 2 }{(dk 2 ) 2 + (dk) 2 + P} 
= (Pk 6 + Pk A + Pk 2 )(Pk A + Pk 2 + P) 


ttfiw 


*o)1r 









= <Pk 2 {k 4 + k 2 + l)d?(k 4 + k 2 + 1) 

= d 4 k 2 (k 4 + k 2 + l) 2 
\5t*T*t^ = (a6 + be + cd) 2 
= ( dk 3 • dk 2 + dk 2 -dk + dk- d) 2 
= (d?k 5 + d?k 3 + <Pk) 2 
= {(Pk(k 4 + k 2 + l)} 2 
= d 4 k 2 {k 4 + k 2 + l) 2 = 

(a 2 + b 2 + c 2 )(6 2 + c 2 +d 2 ) = (<ab + bc + cd) 2 

*0 Wf x = 

p + q 

-4- 

^T, X + 5p = 2g + p + g [C^SR-'tom W] 

x — 5p 2 q — p — q 

^ x + bp _ p + 3q 
1 x — bp q — p 

p + q 

5 q p + q 

x + 5q = 2 p+p + 9 [(^sR-f^rsR 

x — 5q 2 p — p — q 

^ x + bq _ 3p + q 

_ c„ — „ _ • • • v^/ 

x — oq p — q 

(1) « (2) CTW W ^ 

x + 5p^x + 5g_p + 3g^3p + g_p + 3g 3 p + q 
x — bp x — bq q — p p — q q — p q — p 

_ p + 3q-3p-q = 2q — 2p = 2(g - p) = ^ 


q-p 


q-p 


q-p 






^Ptrascsi a lafljfcr 4^° b f^t?T ^«T, 47?^ C^i3WI?r ^[*fF5 

W? 

$,. *5^15 ^swwin ww <rtw<.<fls W'fl«pc®in *i»ih ^r, *lf?j^t s n?' 'ai^*ft^ 
1*H?r i 

O. ij^T> XV*m ^*fT© 3:4 4^? 4W?T 180 I Xt*tt fa# Ml I 

8. 4^far oslwitm MX <?r*lt cxx ^*lfaF© 'Q ^^ifaFs ^jar 1 : 4, 

'0|^[*tfa|^> ^|i£) C^lG ^R , *ljt^ *|'©<P*ll?| £|<p|*1 <P3 I 

<t. (£r^fi> ^ 28% '5^Tt I fa>?!3J«TJ 'G $»«3yt«TW ^[*tF© fa# 

<M I 


fc. fast 'Q X&lft ^TC?T<f 70 I 7 W ^ MXH faf 

5:2i5W^ ^IOT?T ^*ltv© W W? 


S. 


V. 


fc. 


a : b = b : c «W SfsfW ^?T C*f, 
v a a 2 + & 2 
c ft 2 + c 2 

«> <rtw (? + p + 5)-* + * + <? 

.. a6c(a + b + c) 3 
(a& + be + ca) 3 
^hh <ps: 

1 + y/1 — X 3 


^ a + x - Va 2 - 
a + x + "\/ a 2 — 



x 2 _b 

P = *’ 

1 + re 
1 — x 


2a > b > 0 x^O 


°L = b - = - ^ OTlte CT, 
bed 

v a 3 + & 3 _ 6 3 + c 3 

6 3 + c 3 c 3 + d 3 

^ (a 2 + & 2 + c 2 )(6 2 + c 2 + d?) — (ab + bc + cd ) 2 





ii. ^)«r»nRi^o<p 




io. 

2>V3. 

> 8 . 


Xt. 

i'b. 

>V. 

*o. 


4a6 _ ^ x + 2 a x + 2 b 

x = -- Writ's CT,-——|-— = 2, a/b 


x = 


x = 


a + b x — 2a x — 2b 

yfrn +1 + y/m - 1 ^ r=r _ _ , „ , 0 „ 

- - -. ^T, SfaH ^ CT, x 3 — 3 mx 2 + 3x — m = 0 

ym+1 — y/m — 1 

V2a + 36 + V2o — 36 2 ^ OI _ 

^c«i, CT, 36ar — 4ax + 36 = 0 


y/2a + 36 — \/2a — 36 
a 2 + 6 2 _ (a + 6) 2 


6 s + c 2 (6 + c) 2 
x y 


b + c 
a 


■^T, CT, a, 6, c ^TSIt^tf'ot I 

■^T, £faM W OT, 


c + a 


a + 6 


t/ + 2 —a: z + rr — y x + y — z 
bz — cy _ cx — az _ ay — bx 


a 6 c 

a+b—c b+c—a c+a—b 


X V z 

qsh , sfsjH ^?r ot, — = — = — i 

a 6 c 


a + 6 
a = b = c 


b + c 


c + a 


x 


y 


xa + yb + zc ya + zb + xc za + xb + yc 

-i 

C*f, = 


a + b + c / 0 RC®1, sTsfM CT, 


x + y + z / 0 ^.0*1, 


1 


a + b + c 

*lf*T (a + b + c)p = (b + c — a)q = (c + a — b)r = (a + 6 — c)s 'ow Sfspf 
„ 1 1 1 1 

CT, - + - + - = -1 

q r s p 

& , _„_.. „ x 2 y 2 z 2 mn nl Im 

*Pf lx — my — nz '©M 0P%3 CT,-1-1-= -\ - -= H—r-1 

yz zx xy l z m z n l 

- = °/r 4^ j = ^ a + q ^ xsw (?t%3 CT, I 

b z u ~ 


y/a- q 


a 


^l«WR<P (Continued Ratio) 

^(.*1 'Sjt?! 1000 i5l<p|, ^im 1500 ^t<Pt 'spl 2500 ^t<Pt i 

= 1000 : 1500 = 2:3; *lfar = 1500 : 2500 = 3 : 5 i 

^im : ^ft?l: ^Ittt = 2 : 3 : 5 i 

^ ^ ^ ^ : «t 'oil<plw« ^?t, '©Irc«i ^c^c<p ^ ^ :’t 

c®Nt m i «flw ^?t i «wiwi ^ ^ ^wur 

s>^r-io 







StR^tR R>Rt i <£|RtOT RR^ftR OT, ^RFsOT* R* : R : *t ^R>[OT StR^W R>Rtfs ROT £fRR 
R|f*t, %ftR ^[*||v©fi>s Rlf*tR RRH ROT ^CR i CRRR, 2 : 3 ^R? 4 : 3 
^ROT ^5fl> rs : R : «f ^l<HW siR^H R*ROT ROT RRR ^ROTfi>R ^SR Rlftto fi$R 
^ROTf^R RR Rtf^tR RRR R5ROT R£<f I RtftOT 4OTR R.Rt.R. 4RRRlRR*ROT 

RW I 


4RtOT, 3,4 4RR.RT.R. 12 

4RR, 2:3 = ^ = |^ = = 8 : 12 

3 3x4 12 


RflRlR, 4:3 = 


4 

3 


4x3 

3x3 


12 


= 12 : 9 


'SOT'RR 2 : 3 4R\ 4 : 3 'RRRM R* : R : R 'oiMw ROT 8 : 12 : 9 


rr* r# ot, ^rotr ^rrrot Rife Rft 1125 rr, ^©irot ^shotr 

8 : 12 : 9 ^M>!M CWT RIOT i 


>R. ^ W ^flflir Rift 4R* R* : R = 3 : 4, R : R = 6 : 7 ROT, R* : R : 

sf ^s? 


RRtRtR: R*: R = ^ = = ^ 4R? R : R = ^ = = tt ftWOT 4 « 6 4R 

44x3 12 77x2 14 

R. Rt. R. 12] 

.-. R*: R : R = 9 :12 :14 

v5ik<H iO. 'RRsffr ftgOTrR OTlOTR R»IRROT 3:4:5, OTtR ftfitOT RrRR R*R i 


RRRR: ROT R#, R^rS ^ROT ^RtOT OTtR |\s«iti> RRIR^OT 3x, Ax RR\ 5a: i I^FjjOTtR ftR 
OT>tOTR RRft = 180° i 

2f?t^RlOT, 3x + 4x + 5x = 180° Rt, 12a: = 180° Rt, x = 15° 

W54R, OTtR 1%:# RR, 

3x = 3 x 15° = 45° 

4a: = 4 x 15° = 60° 


4R? 5a: = 5 x 15° = 75° 

^iW >8. Rft OTtOTt '4*fwWM ROTJR RtRR RfRRtR 10% ^ftf RtR, WT ^5tR OT3IROT 
R^5R5Rt ROT RIOT? 

RRlRR: ROT R^fR, R’lwwifl Rc,'sj<p Rt^R ^1*U a IR^IR i ^©sk, RROTSjfitR OTSIROT a 2 
RRfRT>tR I 10% ^ftt CROT ROTtR 5 RlfR tlRJ RR (a + a ‘RR 10%) fR^lR Rt 1.10a fR^tR I 


*o$tr 



ii. ^I'shiFiFjkp 's 


WM (1.10a) 2 1.21a 2 

WW *l1?r (1.21a 2 - a 2 ) = 0.21a 2 

• wr ^ x ioo% = 21% 

a z 

^tW: 

^) <.'®M<1 (2tR^5 35 'Sffi ^f3f 'Q 25 '5f»T I <j«lG'»l'St<.*1 ftgf?T ^llQTIfa ^SHJ 

£t^sj^ ^|3I 'Q ^|(|k £t^ 31®T 'Q WFR ^13^ 3 : 1 5 : 2 ^C«T, 

CTlfc 'EM 'Q C5# ^ I 

*f) i£|<p@t*l ^»<K.<PS '8fl*IC'® ^,*1 lPt'8 'Q *#5TM m<f>w 75 C^.%., 

100 C^.l^f. ^ 525 C^.fsf. i <M«i’|t. fl il ' 5 J3fl3 5 C 5 l 100, 120 'Q 30 &I4I <?« 
i m *m <fr*|jG»it 35® elf*® w i 

C^t illftw ^ync® ®TO Wtt *!S \ S & a : b : c : d 

\5ffi <P30S ^C?T, S Cft (311^ a+b+c+d ®Ft ^C?T 'JPtWCsr a, b, c 'Q d ®ft 
| wtR' 

w _ a Sa 

W Wf = 5 *RT---- =---- 

cl -\- b -\- c -\- d a -\- b -\- c -\- d 

** w( = s^i? —-- = ——- 

a+b+c+d a+b+c+d 
c Sc 

VDTT Wt = S' *T?T -;-- = ---; 

a+b+c+d a+b+c+d 

< ^ „ d Sd 

8< w* = S*f* -7-7 = -7-7 

a + b + c + d cl + b + c + d 

<*reiCT wwiwi ‘Ttto wwiwi ®w m \ 

c^u^pr 12 4<r? ^f?r fr# 500 ftSt<r 1 <& 

frNj 'Q sfpsf?' TfCSt TStft? 'Q 2tP«fa ^*tt® 3 : 4 2 : 3 I 

<F) SfPfS C«M*H W 

*t) ®r*l?r 'Stftll&il WRWI 
*t) 2PrS 'SrfvinJ'S) 2K fafa ^ I 

O 

/y 






^Blt Wtft, 1 = 10,000 ^*ffii>i?r 

.*. 12 = 12 x 10,000 = 120000 

*f) (WQTIt £t*FS ■®tf^?r frNj SRT^ ^TO®t 'Stft? 

^IlSSCSI 3 : 4 2 : 3 I 

*ic.*i <pfii, £f^ 'stPi'Si ti*!) 3x f»ii>h i£R? £|^f 2y fai>l3 i 
•^ssk, Wr ©tPi'fi ti*u Ax f^rSt^ «fR? sW 3y foSls i 
.*. 2 |*t8 (TTO 5 ^ — Sx • 2y — 6xy 
^»ffl?r etfas W3RF«T — Ax • 3y — 12 xy 
Sft&US, 6 xy — 120000 ^t, xy — 20000 
.*. 'stfos t**wi*p fl i — 12xy = 12 x 20000 — 240000 
»0 w sm frNj sx £W 2 y i 

^a?JR, frNj y^x) 2 + (2y) 2 flfcRT 

0*0 ($U$ xy = 20000 

2f?mc®, y^x) 2 + (2y) 2 = 500 

% 9x 2 + Ay 2 = 250000 

^t, (3x + 2y) 2 - 2 • 3x • 2y = 250000 

^t, (3x + 2y) 2 - 12xy = 250000 

^t, (3x + 2y) 2 - 12 x 20000 = 250000 

^t, (3x + 2y) 2 = 250000 + 240000 

% (3x + 2y) 2 = 490000 

^t, 3x + 2y = 700 • • • (1) 

'SJRfa, (3x — 2y) 2 = (3x + 2y) 2 — 4 • 3x • 2y 
^t, (3x — 2y) 2 = (3x + 2y) 2 — 24xy 
(3x - 2y) 2 = (700) 2 - 24 x 20000 
% (3x - 2y) 2 = 490000 - 480000 
% (3x - 2y) 2 = 10000 
3x - 2y = 100 ... (2) 


*0$br 



*o$1r 






(l) cro (2) *r° Irom to *ift, 

Ay = 600 ^T, y = 150 

.-. 2 HrS «rTS)f1»<sl £|*4 150 laftfir i 




i. a , b, c to Iros crofi> *ifa*? 

^9 a 2 = be b 2 = ac 

*t) ab = be ) a = b = c 

*. « ^tfro^- <i?n?Rr ^to 5 : 3, wr 20 w to, to w to 

TORT ^IPW ^TO 7 : 5 TO? 

5W *1) 6W 

»D 8W low 

o. TOfa frNj TO TO C^apM TO^ft ’TO? 

^) 2^1 *0 4 »pr 

«t) 8 »pr ^) 6 *ft 


8. x : y = 7 : 5, y : z = 5 : 7 TOT x : z = "TO? 

^) 35:49 *1) 35:35 

*t) 25:49 *l) 49:25 

d. b , a, c 3>fw 'TOT 


(?) a 2 — be 


(«) * = ^ 

a a 

z.. .v ci + b 

(m) -- = 

a — b 


c + a 
c — a 


1ro?r croft ?rf^? 

? *0 


? 'Q ii 


is. x : y = 2:1 y : 2 = 2 : 1 TOT 
(?) x, y, z s>f>i<p TO^Ilfw 
(??) z : x = 1:4 
(???) y 2 + zx = Ayz 
1TO?T CTOfi> ^F? 


’t) ? 'Q in 


^T) ?, ii 'Q in 



*0 ii 'Q in 








i 'S ii 


i 'Q in 


a m 2 +n 2 _ \/a + x __ 

- = —-= W? 

x ...2 mn y/a — x 


*) ™ 
n 


<0 


m + n 


m — n 


*0 


m — n 
m + n 


ra) i, ii 'Q in 


*0 


n 

m 


4?# Ql'Sjesra <#%tt 36 PT.ft. <*ra? Wra 3:4:5 ^T, %5?t 

V « ra? SfcSlit ^3?J Tit'S: 


v. Ri'g'Stfi^ ^*r ^ifsr ft# w <ra.R? 

5 *t) 9 ^t) 12 ra) 15 

&. 1§i^g#ra wr w ra< <ra.#.? 

6 *1) 54 ^t) 67 ra) 90 

io. i ’sra c*r.fo ^ra 'swra 7 i ^Rk 'swra wrtwra <11% w 


ii. «r, «t, ra «£rt tot 300 Sran »a>ih«im ^ <rara, ^ <ira wt: *t 4 <t wt 

= 2:3,^ «fl?r Wt: »t <*RT WT = 1 : 2 ^^ ^ = 3 : 2 ^?ti 

^ ^ 2 4 5 ^ 

i^,. l^*i' 8 ?«i c^r 690 fi> to *tc^ 51 '©icio T5f?'c*ra tsi^irs -, - 4ra? - '^, <ra> ^?# 

3 5 6 

TO C*I®T? 

iis. lira# farcer* *lfl%it 45 <ra.R 1 rat^rra kc^k 3 : 5 : 7 ^c®t, gRRsra* rat^r 

TOro 1 


is. ra?*ijra 5 : 7 lira? i*rc<ra TOtt.$. 4 ^r, ra?*ijf «r.rat.^. w? 
id. Hr?# <$m ratHra, « TOfotft 171 rara <RR?rr i ratHra « ^tf^rara 4 ra? 

'5*rf^ra's TOrar^?r raRrara 3:2 ^t <ra> w <k<ic^? 

ivb. ifra# Tsrfwr 2 tsr « 4 Wi, 7 w\ 4ra? 3 ^rfTO ^tw 

lir^R Tsrf^r ra^rtra 1 Sran c*n?r wtft to 2 tim, 4^sra TOk©t 

TO 4 ^t<pt 1 '©iws ^twra cTO <?rara 150,000 ^pt ^t, <ra> w ra^t to? 

in. ra^Rrat ra^c^cara < # 5 tt e t 20% ^fra ^tra, ^ra c^zra«T *Rs^rat w ^fra 

^rnra? 

iv. 4 ^# 'stra^wra ^ 10% ^ra? 10% ^ira^^ra cwm 

■*r®^rat w rat it*r ’tRra? 

i^. iii^# >iitk 'stipe's (ra^ ^rrara ^tn^ra's »tt?i?r «p«k.»ki 4 :71 ^ "sttk 
<ra 'srPic'© ^rtt’t 304 ^$* 5 h *fra «p«ic'®i, <ra^ ’tisrara ^ T©ra ^rara w 

^o. *jra's ifra <ra^ RR^ra ^■'tR® 3:2 ^ra? 's ^‘ p ra ^ra ^ ,p ttR© 

4:3 ' 5 ^t, ^rara 9 tfkR e ra *tra's « ^ra ^^tRs <ra^ ^ra 1 


*o)1r 





4 rRt> ^rr ww 432 RRfRijtR i «Jr ^stfRR « stFRR tor ^trr ^r# ^Pi?r 

frNj 'Q SiFRR ^R[*tFs RR1R5CR 3 : 4 <4R? 2 : 5 RCR, ^“RR ^SffRR CRvZRFR R^s? 

C^fR 'Q PlfR 4R>^ RJRR* C®lC3> «f|^ %R 10% W yiMfl RflRtRt ^TMtRt RfRRtR Rtf 
RWCRR l (.SfPi 2 <1^ *|R ^|«p|-'0||»)c s 1 R^o 5|<p| C*lt*4 <PW 3 RR PlPi yil*Pl-'®llR(. s 1 

*o. ^r# target RtffljFiiR vqytv 5:12:13 4 R* 30 cr.R 

r*) Ri^'stR) 'qwp'i r*r <4R? <rrr c^w laiij'Sffi* 1% rrcrr tfR i 

R) ^3R Rt3pF fttfj 4R* , f^©R Rt^R* 2K RtR ^stfspso qftyowoM RRtR 

RtfR wr fR<# r*r 1 

«t) % «IH|vw*KiM fctfj 10% 4R? 2W 20% Rfa CTOT WH '*l'i>*4l RTO 
RftR? 

$.8. (R>IR ^Ic^l ^RpR^s 'Q ^Rp®F© 1^1% ^[RtR) 1 : 4 

<p) CR|S f*TO% *|vs<J»<||i| 2R5H RRTI 

*0 5 'SR f*W^ftR CRf*t ^Rftfs TOT ^Rftfa 'Q ^Rftfa Pl^lvftR r^s 

1 : 9 I CRtfc f*W% TOUT RTO? 

R) CRtfr Pm% RSRJ Rfa R°Rlt Rlitit R°RJtR ft^R 10 WR R>R I RtR 'Q Rift 

R°RJ|R ^[RF© IrRr R*RI 

^tPlRs, iRSfR, ^riRRR 'Q Wt OT& 195000 1 >IrR ^TRR to ^)Rsf& RJRRl RR3T 
4R* <£|R> W C*tCR 26500UW*ff»RRi %RJRRlR'SJRRCR*#KRRWt : tRWKRR 
Wt = 2:3, ftetlWR Wf : ^RRRR Wf = 4 : 5 4R* ^RRRR Wt : ^RRlR Wt 
= 5:6 

R*) ^RR^RR RRR IrRr RRI 
R) % RJRRIR 3WK<M ^RRR fRRR RR l 

R) RRR C*fcR «^5jT5X?*tR 60% RJRRtR RfiwiK RRt R«T I '®i<iPlv ^T®Jt?*t ^fTRRR 
RR«T ^[Rt^o 1R51 R^T ^fRRf 'Q '®llPlc.<P« «T«ItvC*tR RERJ C$ W ^IRR CRf*t RF» 
RICR? 





(Simple Simultaneous Equations in Two Variables) 

4ite4 wm wu %?4te<i *i4<xii tei *i5I444 i # 'Q 

Gate >i5)44t4?r «r c*tc?if| < 44 * ^liiM >44 ^ifwt 

?TOT4l4 ^C'® ^ 4t CSfprfl l G9fte *I4*f <n5W«H £t1% 3 ^tt‘ s ^T 'Q ^44?R 4**ll4ffa 

< 44 ? c®r#cg^ *ii*i«j *rcT44 4C4l|i 4bi« 4*®4f%f%4 worn w wifwt 4^4 
4c?r *raT44 44 tefli 4 4<t4f w=im 44 ^ 

« *raT*itt44 454 4te *pte ^nM^f 44 1 <4 W'Q <4 ^r*ot^ <?Mte4 

4fcfc4 44T4H « 4l*©4R>fo4 wum wi^wt 4fo «44t*ft4 *pteItete ^IIOTIRI 

<P 5 ll I 

<4 *n*m c*fc4 tet%r — 

► ^ m^RPH» *ra®r *is*i*D44t44 7jwrf% 451 ^ 4?rc4 mtx \ 

► ^ b«i4l4ptf> *$5 *i5l44t44 451 ^ 44?© *4 1 

► j i»iN<.*i4 ^nw^T 4*4^5 4Jt4Jt < p«c'» 1 

► 4tf4te * 1 * 1*014 *14*15144*1 4fo w *rat4t4 44 s© 1 

► c*r*ita?r *ti*ictj ^ trjst *i$*i5l44<-i 'mm 44 ?© 4t<rc4 1 




W *l**l5l<H4 W4 ^ FR#^ W *l5l444<4 444 <44G4 

fc*NW4 ^r 44 444 $R> <44^ £<iPig&4 44 1 <4^4 451444^4 ^ 

?m *i5)44*i»i1»'q 4?n oate * 4^4 44t*ft4 « 

<||*s<|f»fe4 WIJI4 *14*151444 4^T 4C4 44T4R 44ff© 1tef|i <4 ^TOlUT «4 *Pte^lUIt 
tell44 q|C«|lMl 44t W l 


44W voil^l 2x + y = 

: x 


12 fiwwl 4t% i >4fi> <4 <p£ ^ t>®i < pRl*l^ >i<i«i ^r5t4441 

'ey <i 14'4444144t'34T'4tC41441314444fi>4fl4^444TC4fo©kfi>s 


*o*1r 



i+. ^ ?ra«T i+<? 

c*im*r 12 m wi ^?r, w*fK <Jr m T^fi> ^mt to ^?f? 

4*R, 2x + y = 12 *|Sj)4»d«lfl> C«K?F %RT *£H ^f%: 


x m m 

y <4?T ' 5 Tl*T 

( 2x + y) <*RT ' 5 Tl*T 

T5t*T*t^a 

-2 

16 

-4 + 16 = 12 

12 

0 

12 

0 + 12 = 12 

12 

3 

6 

6 + 6 = 12 

12 

5 

2 

10 + 2 = 12 

12 



... = 12 

12 


?toto^r mm ^ i Tsft w mffi mm-. (-2,16), (0,12), (3,6), (5,2) 1 

mm,mx-y = 3 toto?r^fi> <£H<pfo 


x ' 5 Tt»T 

y <£RT >IH 

^T 5 !*!^ (x — y) ' s Tl*T 


-2 

-5 

-2 + 5 = 3 

3 

0 

-3 

0 + 3 = 3 

3 

3 

0 

CO 

1 

o 

II 

CO 

3 

5 

2 

CO 

II 

CN 

1 

iO 

3 



... = 3 

3 


^Ntorfcr 'om*?*IT J i>ihl«i ^ 1 *4>M o|^n> ^hh: (—2, —5), (0, —3), (3,0), (5,2) i 

^ mMiM ^flJc .4 w cent* tow mm, ms (5,2) m\ 
^i*k to ^?n mi ms m ms ^*t*K tor^^ni 

*lfwt55f|fc 2x + y = 12*Rlx-y = 3'S(* mm-, (x, y ) = (5,2) 


<p|«t: x —2y + l = 0'Q2x + y —3 = 0 7 T^N 5 ?T e t^C?I?r £|(.'®)<pfl>^ <pw 
1®P*f o*)*i v o*dc*U W >>i»iMiliS'Q ^llc<P i 


m m^s (<*rc# *m) mm *s\m 




c^l’b'sl 

2x + y = 12 
x - y = 3 

CTC^i <£Tf*t ?TO®pr (consistent) ^lt ^?Ii x 'Q y 

2 1 

«<Rr wt ^ (wi? to) - ^ —, 


J i»lta*Hc<p '3|*ijfi>s 'STt^OCSf *Tf i <4 smi 1 

(independent) ^^WsHcstliS mi '5$ i 

^fr-$>, *tf+®- as tf*r 












RSRSR 'Q ^R^R (/*PGi£| ^<^5^ *R I ftw 

^rt <irr torr ^ Rt i 




2x — y = 6 
4x — 2 y = 12 


*tSN>*Moerl&fl> RwmI ^#i ?RRR 


<P$I <llc <1 1%? 


4TO, W ^WfTO 211^ ^ *IRRT TO i 

7 iffa?rc e i?r 2 qi*i ^w <p<k.®i i'sr 7 iffaR e ifi> ’ff'out to \ 'spfK, ■'i^itasH 

‘‘R^R ft'as-fh i 

*ttm wtft, ^ *ifto e ifi>?r 'spr^ 5iw? 'TO' ^ ^ftwit^Q <Sr 4^ 

^SPR^IJ ^I^TR 'filler i <4^i ^i5l<p<)Hc'stli3c < P ^PTSPT 'Q ,S R 59 R ft'»<i‘i)«i (dependent) 
<>i*ita<Hc.etli5 ^T i J i»i)<M c l<.'stlu>s ^5PR*|J R?TRR ^Tt^ i 

«>i»il<P*H x 'Q y <*R Wt <*RS *R ^jpRf ^?T *fl^, - = — 

-£H) 

topt 'Q tor ^^losticS* (tot ^’ti^rr Wf ^ i 


n) ^to^siprt 


2x + y = 12 


^^■•lostiisfij ?rrr c^r i 


4x + 2y = 5^ 

4 , *ltR, i'Sf RffaR^tfiR \5'»?) < i•*)»(.<? 2 ^RT <pw <> f1^, 4x + 2y = 24 
3$ 4x + 2y = 5 

toW TO 0 = 19 ^ i 

to© *nt%, ^ tor *iSj)4»*MMri& rr*jr wr i Rfterosfft 
WSR (inconsistent) « TOR i RfwtCSftifcr CTOT *Wt*W 

C 5 ^ I 

<_^ w 2 1 12 

'4' 8 iTR ^to*r x 'S y <iR ^iR? ^<P *R ' 5 « 1 *il <PW *iftt, - = - ^ — 

4 2 5 


^PfK, ^PRSPT 'Q 

'©l^*llc. v ©S R5JR *R l 

, , a 1 x + b 1 y = c 1 
RRRRSfc^, 

a 2 x + b 2 y = c 2 

^RRR (RPlFsR X P© ^SSW -m ^C«TT: 


R CTOT TO3R R35*R 


*o$tr 



*o*tr 


V*m ^ p<?|<pRp|v 






7^5f \Q ^<]<p 

^iwr/ 

^PPISPT 

*tWt? 



H^<nVi/ 

(<Pflf5)/C*^ 

(0 

aix + 6iy = ci 
a 2 x + b 2 y = c 2 

ai &i 

0-2 b 2 

TRSPI 


'Sllc^ 

(t£]<pll>a<|<fl) 

(**) 

aix + 6iy = ci 
a 2 x + b 2 y = c 2 

ai &i Ci 

a 2 fe 2 c 2 

^PTSPT 


(SPR^) 

(m) 

aix + 6iy = ci 
a 2 x + b 2 y = c 2 

ai _ &i Ci 
a 2 b 2 c 2 

^SPPISPT 


C*1^ 


4*PT, #t ^<MWd? *pf ^1 ^fk, Cl = c 2 = o ^r. 


7 _ 

(i) ^wlft— ^ -± ^r, »iSil*iH«tl& »i4Wl ^pispr 'a i wcw 

a 2 o 2 

(wj) spiupt i 

(ii) ^plft — = ^ "^PT, '>l5ta*H<.'stliJ ^PTSPT 'Q I G^IWWl ^PR^ ^PlfaPT 

&2 02 

sim*n 

>. ^wtcsfi^^ir ^prepr/spprspr, ^ «r ^ 

T T5Jt*n^^ 7 T\' ! Uf faui*1 "^T I 

^) x + 3y = l *) 2x - by = 3 *t) 3x - by = 7 

2x + 6y = 2 x + Zy — 1 6x — lOy — 15 


^PlPlPT: 

^) 2pfS »|Sito*M»l&: 


x + 3y = 1 
2x + 6y = 2 


x 4?T ^’Iqwis ^*tF® ^ 

3 

y ^iR’taciis 'oi^Ws — 

6 


1 

2 


gw *tww 


1 

2 


. I _ 3 _ 1 
" 2 “ 6 “ 2 


*PWPT « *t<PW t^%T i *l^<MM0Srll3n>« ?!WT 

'Ollc^ I 




**br 


S 


*0 sm 

x ^ ^ptt's 


2x — 5y = 
x + 3y = 

2 
1 

—5 


;*} 


O 

^rat *r$ ,j ± ^r 

J. o 

.-. ^viW^o&riisft *tobpt 'Q *np*t<T «iRwi%t i arcsflhnar (w) 

3x — 5y = 7 


*t) SflTQ 


6x — lOy = 15 


3 i 

x <4^ 'soft's - "^t - 

_5 ^ 

y ^ ^[ p i1'o —— ^t - 


*tWW 


15 


atm *n^, - = — ^ — 

6 -10 ^ 15 

■ VQ 


»l^<M‘’1t'&rliGfi;« C^tM <s$ i 


^l®t: x — 2y +1 = 0, 2x + y — 3 = 0 ;> 1 *l]<M c 1 C'Srli>fiS ^RSR f% *Tt, Rwi^Vi 
1% ^ ^ >iii)<M'-kiii5fi3<i «it^» * ^st fstoff ^ i 


ftt&S ^ra«T ->1^'>l5]<P<H’Jt p ll ^WSPf/sPTCSPT, 9 fa 3 “ ! ’fa R'o<l%T/'qf^«'fl%T f% ^?T*f 

^ Rw*t <M: 


i. x — y = 4 
x + y = 10 

8. 3x + 2y = 0 
6x + Ay = 0 


2x + y = 3 


£>. x — y — 4 = 0 


Ax + 2y = 6 


3a; — 3y — 10 = 0 


(t. 3x + 2y = 0 


'5s. 5x — 2y — 16 = 0 


9x — Qy = 0 


3x — 



2 


*0$br 




*o$1r 






a. -^x + y = -1 V. -^ x -y = 0 &. -^x + y = -l 

x — 2y = 2 x — 2y = 0 x + y = 5 

io. ax — cy = 0 

cx — ay — c 2 — a 2 

^rmr ^ ?rc®pr ^ *t<pi<r ^n^rr i 

«fl^r (£)<^fDviM (®r^j) TrcrsfFpsrt^i 

i. ‘ 5 f*(1% ^,. ^R?R O. *F*l1% 'Q 8. i 

'suNol G5|f«to5 srf^fkfa 'Q 1 ®T <s 1^r?PT '#5tR <P<K.'» ^?I C'su/ife, I 4 ^ 

*Nf^?T (£)^5f& <pc?r vSik'sH CPfQTTt 
^ft^t slFs'^tt^ ofafoc'® ^>ihh <p<i: 

2x + y = 8 
Zx — 2y = 5 

Wft 5 ?: 2f^rS^twm 

2x + y = 8... (1) 

Zx — 2y — 5... (2) 

(1) ^ *1^, y = 8 - 2ar... (3) 

#5ft (2) 4 y «flF3T "SIH 8 - 2x *lft, 

3x - 2(8 - 2x) = 5 
^t, 3a: — 16 + Ax = 5 
■*Jt, lx = 5 + 16 
^t, 7z = 21 
^T, x = 3 



a? *flRT'SH=T (3) 4 ^to 

y = 8-2x3 
% y = 8 — 6 
%y = 2 

.-. WtW{ (x,y) = (3,2) 

*Nf% (Substitution method): •^foh's J i5Ws c t o«u^>s 

'STPT ^*t?T &«u<P3 'SlfWI Sf^K 2tt^ ’SJH ^*t?T <>i»itas<. e t <Mlc«i <£W ’>i»il<p*H 

*ft y S?lT ^ItU i y oi v s:*fa <pw »iM ’ft'QTIt ^ItU i <5^ ^fl*T Si^'Q 

C*f C^lte WC'S *llw I 'SW OT^IItl <3<p|l> &« 1 <PC<P D^K/PS Wow sl^M <PSl 
witpf ^sf ^ i *\w\ (M$ mc<h w\ *wm\ m \ 

'SiKsH O. '5f 9 RTH *t F *il'S(.'» WtWi ^RT: 

2x + y = 8 

3x — 2y = 5 

d3*o<U: £|f^It*|5T 'Q *l**lf^ *rt<foj ^ ifl?' vSnk'sH ® 

4 CTTft i 

7pit*fpT: £|^fg 

2x + y — 8... (1) 

3x — 2y — 5... (2) 

5#3RJ«r (1) 49 to*l*RV 2 Wti tp Ax + 2y = 16... (3) 

5lfwf (2) « (3) CTW W *lft, 

7x = 21 
^T, x = 3 

x «*RT W( ^NrH (1) 4 
2 x 3 + y = 8 
^T, y = 8 — 6 
V = 2 

.-. *raM=T (x,y) = (3,2) 

^T^RFT (Elimina tion method): ^5?T ^i5)<p«H(.<p 

«fl^r to ^ <?R ^tw<r mwiwi 


*o)1r 





wi<r *t?pmm ^ i 4rn*m siciii^Hw^ >i^<mh <mrn m torn ^®r w 
^’f%s m wnto ^ i xsm*m >i*i)<MMfi> Rhjvim w^IDh 

■sim ^tt'QTit ^im i irsiPT ^ton© sms ^Sita^uM «t*iwiflto© ^im 

^utTimi 

'ail^H (Cross multiplication method): 

^s^cpr ‘ p fmFsc<p *Nf^s i 
to? Tif^ct -fffi tolHI tj# ; 
dix + b\y + Ci = 0... (1) 
a 2 x + b 2 y + c 2 = 0... (2) 

(i) <?? b 2 fan « Tif^cf (2) <?F 6i to *lft, 

aib 2 x + b]b 2 y + b 2 ci = 0... (3) 
a 2 b\x + bib 2 y + bic 2 = 0... (4) 

( 3 ) cwft (4) tom w 

(ai b 2 - a 2 bi)x + b 2 Ci - 6ic 2 = 0 

m, (ai b 2 - a 2 bi)x = &ic 2 - b 2 C\ 

^ x _ 1 ^ 

b\c 2 — b 2 c\ <i-\b 2 — a 2 b\ 

(i) (ft a 2 to «( 2 ) (3s ai to t®! ^ 
aia 2 a; + a 2 biy + cia 2 = 0... (6) 
aia 2 o; + aib 2 y + c 2 ai = 0... (7) 

(6) cwft (7) tom w 

(a 2 bi - aib 2 )y + Cia 2 - c 2 ai = 0 
m, —{a,\b 2 - a 2 bi)y = -(cia 2 - c 2 a a ) 
m,-^-— — j-— — j~ • • • (8) 

Ci(22 — C2<2 i CL 1 O 2 ~ Cb2^1 

Tiftwi ( 5 ) « (8) *r$, 

x _ y _ i 
b\c 2 — b 2 c\ c\a 2 — 02 , 0,1 o\b 2 — a 2 b\ 

x « y <*m to?m c#*m^ ^i 

x 'Q y <*m v5wiR^ 5 *fl^. 




X 


1 


X _ 1 ^ biC2 - b 2 Ci 

b\C 2 — b 2 C\ Oj\b 2 — a 2^1 ttl&2 — O’ 2^1 

^ y 1 cia 2 - c 2 ai 

- = —7-J-* % y = —7-7“ 

Ci< 22 — c 2 a l a 1^2 — a 2^l ttl&2 — <22^1 


2HrS RfwtTOT ?RWR: (x, y ) = 


61 C 2 — b 2 C\ c l a 2 — c 2 a l 
ttl&2 — <*2^1' fll&2 — a 2^1 



x 'Q y <4^ ^*11 

*\W llM^T 

aix+ 6 iy+ci = 0 

a 2 x+b 2 y+C 2 = 0 

X 

x y 1 

&1 61 Ci < 2 i 6 l 

^2 i?2 C 2 <22 &2 

b\C 2 — b 2 C\ 

y 

C \&2 ~ C 2 CL 1 

1 

&1&2 — &2&1 


sfirS ^5?i ^<mc c R isttvB’J'R steift ^n?r 1 

C>IWM <#^T I RsrftR *IT'S?lT ^ 1 


"^tW: 

4x — y — 7 = 0 
3x + y = 0 


aix + hy + ci Ol 
02 ^ + b 2 y + c 2 = Oj 
ai, 61, ci, «2, 62. C2 ' 5 t1 3 T ^ 1 


>l^1^HC'Stlu5«l TOlBf St^M 


vBhl^t 8. isitW’t'H *Nt%$© 

6x — y — 1 
3x + 2y — 13 

WtH: slfrnm 2 frS WFm 0 C*RJ) * 11 $, 

6a; — y — 1 = 0 
3a: + 2y — 13 = 0 









^r*om i*. 







a\x + b\y + ci = 0 <*R\ 
a 2 x + b 2 y + c 2 = 0 

4<T *IW ^Rt W *11$, 

«i = 6, bi = —1, ci = —1 


a 2 — 3, b 2 — 2, c 2 — —13 


9 F*rf^C« *11$, 

® y 


l 


&ic 2 — b 2 ci Cia 2 — c 2 ai ai& 2 — a 2 &i 

x y 




(-1) x (-13)-2 x (-1) (-1) x 3-(-13) x6 6 x 2 - 3 x (-1) 

x y 1 


13 + 2 -3 + 78 12 + 3 

1 


^ ^=y~ = 

’ 15 75 15 

**£ = is'» = !5 = 5 

(a;, y) = (1,5) 

^‘1 <t. *N%S© W: 


Ol 

&2 


6i 

b 2 


x y 1 

Ci ai 6i 

c 2 a 2 b 2 

i 

x y 1 

-1 6 -1 

-13 3 2 


3x — 4y = 0 
2x — 3y = —1 

3x — % = 0 3x — Ay + 0 = 0 

2®-3y=-l 2x — 3y + 1 = 0 

’Mfte *11$, 

_®__ y = _l_ 

-4 x 1 - (-3) x0"0x2-lx3“3x (-3) - 2 x (-4) 
■*pff-'oo, w-io gsiR 



*08 




% 


X 


y 


1 


-4 + 0 0-3 -9 + 8 


<11 JL = JL = ± 

’ -4 -3 -1 


x 


-4 

-3 


y i 

o 3 

1 2 


**=»=! 

’43 1 

| = 1 ^r, ® = 4 

| = Y ^r, y = 3 
(®,y) = (4,3) 

'Snk<H fc. ^Rt*fR 

x y ^ 

- + - = 8 
2 3 

5a: 

— - 3y = -3 

2HtS ax + by+ c = 0 *H^, 


2 + I= 8 

^3£+2i, =8 
^t, 3a: + 2y — 48 = 0 


t\/Y* 

^ - 3y = -3 
*, = -3 


^t, 5a: — 12y + 12 = 0 


-4 

-3 


3a: + 2y — 48 = 0 
5x — 12y + 12 = 0 

x 

2 x 12 - (-12) x (-48) = (-48) x5- 12 x3 _ 3x (-12) -5x2 
x y 1 


y 


1 


^t, 


24 - 576 -240 - 36 -36 - 10 

x _ y _ 1 
-552 “ -276 “ -46 


x y 1 

2 -48 3 2 

-12 12 5 -12 


*o$tr 



*oStr 


'sraira 


^ j L= j_ = ± 

’ 552 276 46 

= 6 

.•. ^rsjfat’T: ( x,y ) = (12,6) 

£tt^5 x 'Q y ‘fl?' WH £t*r^5 ^rsfft 5 ?^ *11^, 

W = ? + ^ = ^ + ? = 6 + 2 = 8 = 


2 3 2 3 


5a; 5 x 12 

^ =-3 y= -3 x 6 = 15 - 18 = -3 = i 

4 4 

3. 9 faf'S(,'» ^fsrWT W: ax — by = ab = bx — ay 


sfirS^wm, 

ax — by = ab 
bx — ay = ab 

9 P*#ffo ^ 


ax — by — ab = 0 
bx — ay — ab = 0 


(—b) x (—ab) — (—a)(—ab) (—ab) x b — (—ab) x a 

1 

a x (—a) — bx (—b) 

n_ - _=_ v _=_!_ 

’ ab 2 - a 2 b -ab 2 + a 2 b -a 2 + b 2 

x v 1 a 


—ab(a — b) ab(a — b) —(a + b)(a — b) 


a —b —ab a 

b —a —ab b 


ab(a — b) —ab(a — b) (a + b)(a — b) 

tor 1 1_<n s_ ab ( a -V - ab 

7 ’ ab(a-b) (a + b)(a-b)’ ’ (a + b)(a-b) a + b 

vtm _ V _ = _ \ _ « -ab(a-b) _ -ab 

’ -ab(a-b) (a + b)(a — b)’ ,V (a + b)(a, - b) a + b 


(x,y) = 


ab —ab 
a+b a+b 





’faFst's jiwRH to (i - vs); 

i. 7x — 3y = 31 *. - + 1 = 1 

2 3 

9x — 5y = 41 x y 

- + - = 1 

3 2 

wtcr ^Fsc^ ' 3 T s n s rr ? r to (8 - 'j»): 


x y 

«. —h f = 2 

a b 

ax + by = a 2 + b 2 


8 . 

7x — 3y = 31 

<t. 

5? 

1 

00 

*S 

II 

-9 

fc. 

ax + by = c 


9x — 5 y = 41 


5x — Ay = 

-3 


a 2 x + b 2 y = c 2 

RTOR TO 

(<*-: 

id): 




*i. 

2x + 3y + 5 = 0 

V. 

3x — 5y + ' 

9 = 0 

fe. 

x + 2y — 7 


4x + 7y + 6 = 0 


5x — 3 y — 

1 = 0 


to 

H 

1 

00 

II 

O 

io. 

Ax + 3y = —12 

ii. 

-7x + 8 y 

= 9 

i*. 

00 

1 

1 

-<r 

II 

o 


2x = 5 


II 

1 

lO 

-3 


2x + y — 3 = 0 

io. 

ax + by = a 2 + b 2 

>8. 

y{ 3 + x) = 

x(6 + y) 

id. 

(z + 2)(»-3) 


2bx — ay = ab 


3(3 + x) = 

% - 1) 


= v(x -1) 


5x — 11 y — 8 = 0 


(Graphical Method) 


^ b*l<f>PPF& iRsfi> ?m RftTOR ^RJ X « y *£RT f&dR gf^K 

<P^I i Biaw r*Hcto ^Nfb3J <ic®i i >4 'srl'clfl Rsjfa^R ^NfbC3T '5fR° , *U R**j 
^llc<p i *$ft*R <pw ®R ,>V R toc®!^ ^Mfb3I *lt'S?lT TO i 


t v^(J RRt 1 ^*? i £ic v sj < pfi> *H<pfD i 

Ji5)<p^ fc if5c<p Pi*^ <pw i c<plc.*il (?N Pi PR* <p^c's P>*i Rt 

wsifro 1^5 ?m*m i <*m Prcro RfPRHffstifcft rtor tor cf§t tort: 


2 x + y = 3... (1) 

Ax + 2y = 6 ... (2) 

(1) (RRS y = 3 - 2x I 

x TO <P«l<pfi> RR f^R y TO "SIR CTO <Pp 'Q Pk.*I 3 ^,<pf5 tap ^f?T: 


X 

-l 

0 

3 

y 

5 

3 

-3 


*0$br 








C^m %*fir fa# fa$ (-1,5), (0,3) « (3, -3) I 
^m, (2) C«W *\$,2y = 6-4x%y = 6 ~— 

Zt 

j i?l<p<i'‘in>(. v » x <*et 'sit*? Rw y <*r?r 'o)^gc p t ' s rt s T CT?r <pRi 'Q ^.<pf5 taRi <pRi: 



-2 

0 

6 

2/ 

7 

3 

-9 


.-. *lffa?r#? CTC<Rr fa# fa^ (-2,7), (0,3) « (6, -9) i 


■sn?T ^sfa, w XOX' « FOF' 

\Q (£)^ (9 I 

^<p ^Mcw* 'or»p ^fwwis 2|fa 

^tfsr # i (l) git”® 

(-1,5), (0,3) « (3, -3) *WT« 4W<r 

<pRi i (?T# <3^# i 

^\m, (2) 2tt*s (-2,7), (0,3) « (6, -9) 

fi-tflcil ^fffl*T <pRi 'Q *I*N* <pRi i 

(£)C'*PC<fl'8 <mfi> <iT# I 


Y 



$*t?r mfflfa^ ^ 4# m®rcmt?r i 

«?, ^ifwt (2) m 2 ^mr i 4 ^rac«t 

<m Wlfaa W^i 


4«rttsT, 


2s + y = 3...(l) 
Ax + 2y = 6... (2) 


^twtcsti# -TO?! « *i?p»fir fa#%ri 



<fre? cm <s# wrcmt i 




<*ret?r ^rat fat&?r ^iffamcsti# mm c#t 


2x - y = 4... (1) 


4x — 2y = 12... (2) 

*tSN»*M (1) C«fW *11^ y = 2® - 41 

^iffa^#^® ® <SRT <P«I# "Sfl*? faw y *£T?T ' 5 fl*T C^ <pRl 'S Rvw fafa ^fa: 


X 

-l 

0 

4 

y 

-6 

-4 

4 


.-. C®m^ fa# fa^ (-1, -6), (0, -4), (4,4) I 

^m, *|Sj)4nM (2) rtw #, 





















4 x - 2 y = 12 , % 2 x-y = 6 [& 5 ?I*tTO 5 2 TOt W TO] 

^t, y = 2 x — 6 

a; •^c-si^pfS "JlH Rw y > 5 ?r "JlK C^ <pR 'S Rwis fc$R ^sR: 


X 

0 

3 

6 

y 

-6 

0 

6 


.-. cro?r ^*fir f^ 5 # R 5 ? (o, - 6 ), ( 3 , o), ( 6 , 6 ) i 


TO ^R, W 41’icet XOX' 'Q yoy' ^TlTO 
\g yjs^ O i ^ <pMc'sra W 

^<CTO« £lfo<Jli<l faro 4W TO 
( 1 ) ^5 fitt*® (- 1 ,- 6 ), ( 0 ,- 4 ) « ( 4 , 4 ) R^Wl 
**fW*r <pR's iro?r <pR i c«T*if& 

tocMi 

*mn, *lfwt ( 2 ) filT*© ( 0 ,- 6 ), ( 3 , 0 ), ( 6 , 6 ) 

*«rm ^fR « «ro?r *t?p*i?r <pRi 

4(.' s K<S'S C^T^lR J1^«1W'41 



frou ^sR, fiHrS ^fRs? c tTO?r < ^<P'»lc<i fiftfsJ^R? sftTOTQ C^R RjTO 

c*i^ i '©IM'S 5 T*i s <pR CT, fill's 

»iaih»sl«l | C^lt ij^R ^TOt <TO> ^‘ t tTO> C^t "^TO »Tf i ^©4^, 

CTOT C^f R*5 *n'S*| TO ^ i <5 CTO ^ OT, «fl^T ^ifwtC^tC^ CTOT 

i TO?t WlR, >l»j)<M«4«rll3 WWf « *fiP*l* i 

tost c®r#ro to?u ^raepr «^iRv»<i%t ^rotc®# ?twt ^ror i 


^ &«n<pRRl^ twspt vg '3iR'»?i«ttoT ^aitascHs c?t*I R*^c'© c^tto^ i 

<Sr c^fR^**itros m \ter Rwtoi c^tR^HR ^ttro ^to 

^TRH i 


br. *flrtqH W « ^PlfoK C®T#C3f CPf^rhQ: 


2 a: + y = 8 


3 x — 2 y — 5 


*P1WR: finrS^lffaTOU 


2x + y — 8 = 0... (1) 
3 ® - 2 y - 5 = 0 ... ( 2 ) 
*|f^, 





















Wfl?! ^ 




x 


y 


1 


1 x (- 5 ) - (- 2 ) x (- 8 ) (- 8 ) x 3 - (- 5 ) x 2 2 (- 2 ) - 3 x 1 

x y 1 


% 


-5 - 16 -24 + 10 - 4-3 

x _ _y_ _ J_ 

-21 “ -14 “ -7 


^£ = » = i 

’21 14 7 

x 1 ^ 21 0 

^t, x — — = 3 
21 7 7 


y 1 14 

ii = r %v = Y = 2 

( x,y ) = (3,2) 

XOX' 'Q YOY' x-^F 'Q y-®W 

3?k stfk ^ frNfcp w *ror (3, 2 ) 

^It’R <pQ 1 


X'<r 


O 


( 3 , 


& 


r 


+x 


Js>. >i!4>lc^ m\m ++ 

3 x — y = 3 
5 x + y — 21 

3 s-y = 3 ...(l) 

5 ar + y = 21 ...( 2 ) 

^ifwt ( 1 ) <?K?F *t$, 3 rc — y = 3 , ^t, y = 3 x — 3 

a l 5 W*Hfi>C. v a x ^ ' 5 Tt ; T y *^RT 'SJH "pRi 'Q Piww ^,<pR> I'sQ <pRi: 


X 

-l 

0 

3 

y 

-6 

-3 

6 


.-. ^ 1 ^# (- 1 , - 6 ), ( 0 , - 3 ), ( 3 , 6 ) 

^l?T, ( 2 ) C«tW *ti$, 5 x + y = 21 , ^t, y = 21 - 5 x 

a i»iW*Hfi>(. v o x 'Sft'T 1*1 Ml y < 4 ^ ' 3 |^*t 'siH (33 <pRi 'Q ftwra taQ <pRi: 




























*8o 




X 

3 

4 

5 

y 

6 

1 

-4 


1^5# (3,6), (4,1), (5, -4) i 


^(.*1 <pQ, XOX' 'Q YOY' ^ft^T x-W 'Q y-'W 
O i 5,<p < pM(,'s? 3 S'Oii 'oi**(» 

£|1^ 4<P<P *rf% I <d ,8 R ^<P 

(1) W5 2$\*5 (-1,-6), (0,-3), (3,6) f^FTt 
^IM*T <pQ 'Q 'dW* I C*T# >3^5f& 

I 

<*I4$»IM, (2) 2ft*® (3,6), (4,1), (5, -4) 

'Q 9 \i^ ^#i 

i£TCTOT9 C®T*lfi> ?f?l®TC?Rlt l 
*((.*1 <pR, *I*H? P R**JC.'0 C^.1 I 

(M& 0^\m, P I^T *sfHt*F (3,6) 



.-. (x, y) — (3,6) 

\Snk<H io. ^Tt*lH W: 


2x + by = —14 
Ax - hy = 17 


2x + 5y = -14... (1) 


Ax-hy = 17... (2) 


(1) <1$, 5 y = -14 - 2x, %y = 


-2x -14 

~5~ 


X 'Sft-T 1*1 CSJ y <4^ "SJ^ <^9 'Q ftww ftsf?' 


X 

3 

2 

-2 

y 

-4 

-3 

-2 


.-. C®TC^ l^ 5 # 1^[ (3, -4), 



, (-2, -2) I 


^rmm, (2) *1$, 5y = Ax — 17, %y = 


Ax-17 


5 


*o*1r 




























* 8 > 


J i5l < p<i fc lfl5c,'© x <flR jjR^N'o 'SIR !*)(.?) y <4R 'oi^’f RR c<i^ <pl^ 'Q l*iwis ^pIi* 


X 

3 

2 

-2 

y 

-1 

-3 

-5 


.-. ?lfwtfiR <RC*R ^*R1^# f^j (3 ; _i) ) Q } —3^ , (-2, -5) 

wc*i <pQ, XOX' 'Q YOY' ^Rl^c.*! x-'oi^ 'Q y J oi**p 
i*R? O i W ^5?I ^R?T 

^C*f?T 2|f^ ^ ^tf?T (R*ij(.<P tiRR 5 *rf?T i <4*R, W < Pl , 1(.'st 

*lfto?R (1) <RW SIRS (3, -4), Q, —3^, (-2, -2) 

*s|RR <K3 <4 (.13 *R*R R?*p <pf3 i <R*lfi> 

<£Rfi> JUMttUt i 

<*l4$elM, ^ifwt (2) (M$ 8JR5 (3, -1), Q, -3^, 

(—2, —5) R**2^C®Tt ^ft*t*T *1?r*t?r <pR i 

^WlMi 

^ ^ ^ ^ f\ \ 

p R*^ <pwc^ i to c^tt^rt?r, pR^^rt^ f -,-3 

\2 j 



.-. ■>Rt*lR: (x,y) = Q,-3^ 


^RjR tt. <RC*R RRHRJ RR*IR RR: 3 - -x = 8 - 4x 

2 

o 

^RRR: 2RS R^Rr*! 3 — -x = 8 — 4x 

2 

*lft, y = 3— ^x = 8 — 4x 

Zt 

•■• y = 3 - \ x • • • ( x ) 

<£i*R y = 8 - 4x .. . (2) 

<3*R, ^?l<P<l k l (1) 4 x <4R <PC33>fi> "SIR P)C3 y i*R "SIR R?T <pfa 'Q ftc*(3 &®Rl 


X 

-2 

0 

2 

y 

6 

3 

0 


<RC*R %*R (-2,6), (0,3), (2,0) 

^ff-'Si, *tf^- fc^r-io cs(R 
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'oiRR, (2) <4 a;-^ ' s Tt«T ftc*J y-tiBT ^5(^*1 "SIR C^ <pf?j 'Q ^<pfi> fc©f?T 

■^T: 


X 

l 

2 

3 

y 

4 

0 

-4 


QWtofrftfafclfy (1,4), (2,0), (3, -4) 


»«.«i <pRi, XOX 1 'Q YOY 1 x-W^ 'Q y-'or*p 

<4TC? O i W ^tTOR ^5?f ^ <isl<is 

slfs ln4jc<p *# i W ‘pMc's? 
(1) CTO Slt^s (-2,6), (0,3), (2,0) 

*TOT *t<m ^ i ^tTO, <?T# 

TO TOfi> '»i<i«iw'41 

(2) cro srt«© 
(1,4), (2,0), (3,-4) l^j^rt **rm to 

^f?r i ^Kc«i, c®Nfi> to ^raro^it i 



"TO ^i<i«iw^ttW *ITO? P C5 5 ? 1 fscar <Ff4t ^T!?T, P ^IRI^ 

( 2 , 0 ). 


.•. mm-, x = 2 


^‘I'si: 2x — y — 3 = 0 j i*I) < P 3(.' , R (RC^R ^C<P^ blnfo R*«j f^tlf <pn i 

'5T©: 4 t?' ^ ftPrv tac.’ta Picsj ' 59 ft 9 R 'S <4 (.13 ‘ 5 T3 59 R 

^41 c?r*ifi> 1 % toc^? 




(?r#caR >»iklc«u ’RttH 


i. 

3x + 4 y — 14 


2x — y — 1 

o. 

2x + by — 1 


Ax — 3y = 2 


5x + y = 13 


x -\~ 3 y = 2 

8. 

3x — 2y = 2 

<t. 

x v 
- + - = 2 

2 3 

fc. 

3a; + y = 6 


bx — 3y = 5 


2x + 3 y = 13 


bx + 3y = 12 

% 

3x + 2y = 4 

V. 

x y 
- + - = 3 

2 3 


3x + 2 = x — 2 


i —1 

II 

Sfc 

1 

H 

CO 


^ U 

«+|-3 

6 
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^80 


io. 3x — 7 = 3 — 2x 


«|**«R>fS4 wm* »l$>l5l«MM « *RWf 

stHw ‘5 'sh I<p% 9 tiPiFs < p ^fsput ^jt j i51 < p^'*i ^rwr <p$i 
^ | i£| ^J *f© ^t *|vshp| (?t^ TJ§jl> Wm 'Sf^J ’llRf'ixp 2f€fa, 2f*ft5^» 

W x, y *l?t ^ i ' 8 (' 08|'8 '3lf*t 'SJH ’tfcl <PflO» ^ i 9 lt^» 

*w\m <P^C«1R '®l'83|vj> tjlPf *ft'SHT ' J TtTI I 

^ wfiPiS com ^vm >iwR>« *nw 5 ctw c^\^m 

~s& ^ ^ft% 1%^«t i TOfflflfcr w **ih ftfara ot ^ww 

*IT'QTlT <il(.<i, ^«T 9 i ^T^^lJlfij <P3 I 

^l^l*^: "SJCT <pQ, Rc4n ^ft^I W x <4^ ^ < P < P ^ft%I W y i 

7 I^ 1 *lJlf& 10a; + y i 

.-. J* ’t^nw, X + y + 5 = 3a;... (1) 

«*R* ^ *i^*llM, 10 y + x = (10a; + y) - 9... (2) 

J l»i)<PS e t (1) *TI^, y = 3x — x — 5, ^T, y = 2x — 5... (3) 

*(m, ^hwr ( 2 ) *t$, 

lOy — y + x — 10a; + 9 = 0 
^t, 9y — 9x + 9 = 0 
^T, y — x + l = 0 

2a;-5-a; + l = 0 [(3) ^ y *t$] 

%x = A 

(3) 4x4^^ ^#TC?T *lft, y = 2x4-5 = 8- 5 = 3 

.-. ^ 10a; + y = 10 x 4 + 3 = 40 + 3 = 43 

SttenH *nfc < 15 ,^ f^sRj ^?pi ^C3[^ '5ji§^ c t f^i i iff <1^ 9\m 

*$(m ^ i ^>iiw ^*fir wr w? 


*<(.*i <pRi, <i'^»(lc r i f^of?’ x 'Q y i 



*88 




* - 8 = 8(y - 8)... (1) 

^ *TT ’TtfgpflBf, x + 10 = 2(y + 10)... (2) 

(1) *0» *11^, x — 8 — 8y — 64 
^t, x = 8y — 64 + 8 

% x = 8y-56... {3) 

(2) Re's x + 10 — 2y + 20 

8y - 56 + 10 = 2y + 20 [(3) ^ x «*RT ^ <|%?r] 

^1, 8y - 2y = 20 + 56 - 10 
^t, 6y = 66 
% y = 11 

(3) ^ *|§, x = 8 x 11 - 56 = 88 - 56 = 32 

32 'Q ^p3[?r 11 i 

StHiN is. 4<rti> ^iiii^si^N stem fw’t't, ft# ww 10 c#r ^ 

*tf?pfat ioo isnsfir i $)»imh ^c?r t>i#rw> 2 ^ 

fw <p*h.'s stf% fruits no ^Pt ^ i 

a; « Wj/ *TC<T ^ WI 

*0 'Q ^ i 

«t) ■^1^50 ^ %?i M% <poc'© csrt^ w 

qUM+ln fcNj X y 

.-. W '*f®t^IIW, 2y = a: + 10... (1) j 

*TI 2(x + y) = 100... (2) x1 ^ 

*0 (2) W 5 ^, 2a; + 2y = 100 

^t, 2a; + « + 10 = 100 [(1) ^2y «*RT TO ^ita] 

^T, 3a; = 90 
^t, a; = 30 

.-. (1) ^ *|ft, 2y = 30 + 10 [x TOTO^ftor] 


*0$br 




*o$1r 




\8<t 


% 2 y = 40 
% V = 20 

.-. frftr 30 ftBm « £K 20 ftBm i 

«t) *h®h*. frftj = (30 + 4) ft. = 34 ft. 

shshR 2K = (20 + 4) ft. — 24 ft. 

.-. <jm<r cwi = cwi - ^wifbt 

CWM 

= (34 x 24 - 30 x 20) ^fftBfa i 

= (816-600) ^ftBun 
= 216 ^fftBfa i 

.*. <|B ftc?I tH^sl ftsft <psk t*l?F = (216 x 110) Bfal = 23760 Br>| 

vStksM id. ^ft?r ^i*Bf 'Q ftftnft ^vo^k >£i<pfi>s B*fc?r ^c^i? ^rsr?i^Tf ft*ft 

I 

<pft, x Bt y ftfttB ^‘Bl 'Q ftftcB^ <pT6| (£)<pfB 'oilco<pfB<i ^t i *jc«i sMt'© 

RC<l x (^ft*1tC^f x — 0,1, • • • 11 C*P*ltCT 0 Sl^©^ 12 wMlw) ^.(.«1'Q y ft 55 *} 

*nc?ri wtft ftftcB<r ^fBt ^Bm ^!Bm 12 •fr^Pr^s^n 
x Bm vi*gi^ ^Bt f^s x c«t*H <£ra* ftfttB^ <?iBt 12 <£T?r B 19 ^ ft®r 1 y ftfttB 
^i*Bk ^TBi — (£)^ ftfttB^ ^Br y w 'Sifter <p<ic<i 1 

1 Z 

K . y 
5x+ Ti = y 

v ~ u = 5x 
’It. ^ y = 5x 
60 

:.y = Yl x 

<*RT<lta OTft, 

x = 0 ^r y = 0 ftftB ^sftk 12 Bt 1 

X = 1 ^ 1 Bt 5^- ftftB I 
X = 2 ^ 2 Bt 10^? ftftB 1 



34fsftm 


x = 11 ^ 11 Br 60 ftftB <rt 12 Bt 1 


smvi 





* 1 tfilV 


W 'Q C*fa TJ^Tj 11 m fail®!'® ^ <4^ ^PRTtFIt ^C«Tt 

x St ??X fift® I 





i. f*iu>s c4H He's ax + by + c = 0'Qpx + qy + r = 0 ■>iaita<Mi 
vsipi^<i%r W 

, a , 6 ..a b c .. a b . c 

*) -?- *)- = - = - *0 - = - + - 

p q p q r p q r 

$,. x + y = A, x — y = 2 $,C«1 (a:, y) ^ ' 5 Tt*T Pi CDS c<Phfi>? 

(2,4) «t) (4,2) *t) (3,1) 

O. x + y = 6'G2x = 4 ^.C«1, y ' 5 IH ^'s? 

^) 2 ^) 4 ’t) 6 

8. pRM C<MHfl5<l ^ 


>i*i®pt 'Q 

\ a b 
*0 - = - 
P Q 

^ (1,3) 
^) 8 


X 

0 

2 

4 

y 

-4 

0 

4 


^) y = x — A *0 y = 8 — x *0 y = A — 2x ^) y = 2x — 4 

d. 2x — y = 8 x — 2y = 4 RC 5 !, x + y = 

^) 0 *0 4 n) 8 ^) 12 

'b. x — y — 4 = 0 3x — 3y — 10 = 0 aiafpp*Hq?i 

(i) <1?^ 1^5^I i 

(a) *fa 5 ‘ 9 t?r *pwpt i 

(Hi) ^ (.<Pl(.*ll ^a||%fH | 

^*fc?Rr first's Pit^ C^# 

ii *1) iii ’f) i 'G Hi ^f) ii 'Q Hi 

'SPH Bice'S S-c9 SfcSfa I 

^r®w? csxm fc#, sw w?m 2 <af*t <iw csrsi? 9 #%it 20 

f^m 1 wi'Sti^ ^us siB 900 ^ ^ 1 


^0 ii 'Q iii 











*8<t 


V. 


io. 


ii. 


i*. 


i«. 

i8. 


R) 10 

^) 8 

n) 6 

R) 4 

*RfiR (RRR C^3RR W R«fl0R? 



R) 24 

*0 32 

00 

R) 80 


R<0R CSTC^ C*lN$4 R?lff5 <?0 W *R5 RjCR? 

R) 72000 R) 43200 *0 28800 R) 21600 


WlffaRR 0R ^FR RRRR RR (io-is): 

c<pIWI «Rt°t*R RR 'S R£3R £|<.'sj<piiSs RtCR 1 <RR <pst«i - R5R i RlRR, RR 

5 

« RJRR S|(teJ40 C«fi?F 5 1RW RRER ^*0 - RCR i W?*0 fafa RR i 

z 

crier «?wr rr crcr i Irrtr «~sm ricr 2 crr rrcr ^*0 - r?m ^rm 

z 

rr cRcr 7 tom 4 R? rr cRer 2 tom <psc«i Mv 1 # - rr 1 Wv 11 ® IrRr rr 1 

O 


^ Wto'G i£|R0 R*«&R (£) w *RT% R*R* *Rt% RTCRR f^R WW 
1 c#t 1 rsirrr *rh iRtto rrer cr trrjt r^ri rr, 

RRH 1 R?RJ0 W? 


^ <£|R0 trs&R ^WR *>F*©R 4 1 R?RJ0R W *RtR f^R RRER 

CR RvRTt R^RT RtR, ^5tR 'S ?IR «t#f 110 I R?*lJ0 fR# RRI 

R^R R^RtR Wf ^5R ^ RRJtR RRERR RR0R HR^R I5W^ R^R W Jr ^ 
RRJlR RRERR R0&4 ft^t RER i R^R R^SRtR W W? 


id. <£|R0 qlilWNiM frfRJ 5 f0tRRR « 2PR 3 f0tR «Pt RER C«M*M 9 R*fi0tRRR 
RERi ^TRR £0 3 f0R CRf*t 'Q 2PR 2 f0tR CRf*t RER c^ZRR 67 R*fi0tR CRf*t 
3V11 C^30R frtRJ 'Q 2PR Ir^ITJ RRI 


ifc. 4R0 CRtRR 05 CRE?I CgtffsR «I^M 05R 15 RtR <£R? CgtE^R 2|fo<$CR RtR 
06R 5 fcfr. I RRR CRR to RRI 


iS. t£)<p'Sf*i 9llc»i*G’>i ejto »ilPi<p CR^sER t>l<pRi <pw* 1 I fiif^RRR C*tER i£|R0 CR^R^fm 
RR i ^©R Rt^R 5 t<i's*i 4 ^R 4500 i>|<p| 'Q 8 <1^ *R 5000 ^Rt "^f i '©R &RQ 
0<1'©*1 'Q 0W (R^5»T ^fR?T ’iRsjR f^*f?T ^RI 

iV. <£1^0 '’RR J i5ta*H(.'8tli> x + y = 10, 3x — 2y = 0 

^) OT0Q CT, >l^4?Ht^ll5fI> i <£1R ^R0 ^RRR ^TT^? 

^) WlUlU RR*1R RR (x, y) ^R i 

n) ^RRSW ^Rt f00®5 z-W3R RHR OT 0=T RBT ^R 

f%«R^Ri 



its. c<pIWI 7 CTft <psc«i "SIH *£fcR*&t 2 ^?F i ^T '5P» 

2 fern v5?ft«!*tfor ^‘f^ijr i ^ i 

^) - *TC3 ^i51<p>si'*1c'stli> *1^ W i 

y 

*0 *l$R4HH»lfeflJ TRfiftJT TO (®, y) ^RTI W? 

«t) *l^4iM»lfefl>5l ^f«^T TO («, y) <!RT Sit*® 'STtFRT Wot ^RTI 


$o. ‘^'jc.'sts ^Tv^Ut 17 ^R*lJf 53 'SJfT ‘i^c.'sts 

^R^ljf W? 

2 

i>i. f^tw <frofl> wt ^ar-^jltar ^fi> *mrc* i *mim - ^ 

^ 3 ^ ^ «, 3 

^l<3kis - W*t ^ffi> C%f <pl's?fi> <P^c«il i GS|f®fa W <p|®tfi> <p^c«il? 

5 

ioo « 200 $R> dfa *fl*rat «iR*h ^rtc® 5 c»iw® w 

«rtft >5^ wer ^gs?r ^rk.>® 15 ww® ^rsra «rtFt 1 qjr <3$fi>« c^t 

<p<i 1 


$ 0 . 3>fa<l> ^f^Ut %«T ^peT 5040 ^I3t R'sl'stj ^? 

^8. ^5? ^®&t faftciSs ^TC®! 30 1^fsf C^M < K’?l ^© ^t?? 

1^?f ^RT 1 





MtMt (Finite Series) 


£||'©jR<p erhci ‘M 5 M’ M^®T SttfM® tilM# '*t 5 »t i CMMM - U'tl<pl<.*m ®tCM5 C®m«tJ ^I'stlo'®, MttSM* 
'Q v oi^>k«iM MfrttM# J iMc'® ) tpttMMCM -^•ns'oltM «<ulft MtM© MSCMM MtM'tt W® ^M1 ®TtMtM 
'ok.*i<p MMW ^5®t 4M? ^R5*i*n*i'olc<i ->Hh*i memo's 'siImmI M® Cfli5,^M, *.h<p| 

m» ®tft Rvojift 1 m1®m mmcmm w% mjm^r m# i m^cmm MtM'tt 1 m1®m stMMM Mif'tfw 
MtMtM vSvs<i ^.cmc^ i ®tMji«i 'q^g»i 'Q MtMtM ' s rc s tr 'q 

mmmw 

4 c*tcM f*w^t — 


► 'Q MtMt ^ c fat MM® 'Q 4C*tM *ff#J MM® *ttMCM I 

► *mi 

► 7 rMt s ®M MtMtM RPn>v©ai ^ 'Q RR'o ^RMJM> *i<wi ^J3t ^t^M < mc v © *fTMCM 

4M* ^3f SftMN M*CM ’ttf'tfw TOJt MMtMtM MM® *ttMCM i 

► Matfw ?RMjtM MC*fa 'Q WtM RtfM MM® *IMM I 

► MtMtM fMt®M ^3f SfCMN TO *ttf«ttw WIJlM ?IMfMR MM® *tfMCM I 

► ’{C'fRJM MtMtM RPR3'©»| *t*r 'Q RRR» ^RMJM 5 *t£MM ^TMRj 1%*fCMM ^J3t ’t&M MM® *ttMCM 
<4M\ ^3t StCMffl MM 9 tlftR*P MMMjlM MMlMR MM® *ttMCM I 


®t^M (Sequence) 

Ru>m «r^ <pR: 

1 2 3 4 ... n 

2 4 6 8 • •• 2n 

4 MtCM 2 fC®JM> M®tfw ^RMjt n ®tM R’t't *R*&t 2 n 4 M MM Mttw I ®tMK Ml^lfw M*UtM 
CM {1,2,3,-••} C*TOP ^M# RilCMM MtMJCM CMMMtMM* C®ft® MvMtM CM {2,4,6,-••} 
MT^Mt MtM i ^ ^ftWtCMf C^t®*RMJtM CMT>fi> <£tM*fi> ®t^M*M i ^®Mf°, MS®M^^Tt Mlf*t ^MMjf fMC*tM 
Rmcm MMMCM tif5lM®kM MikMt CM £tt®JM* Mtf*t ®TM <jcMM MM 'Q *fCMM *tCMM MM #t®tCM 

^FPrfM^s ®t ''SftMt MtM i 4®tCM Ml'StlWl Mlfa^TfM cmoc<p ®t^M (Sequence) MMt “5M i 

M#-v©^, MfM®- W-io cat*!' 



\<to 

4ms f(n) = 2 n ^Nt ^1 4^ mtifl^ef mm 2 n i 

«t 4 iwi '©i^m rnm^mir ^r%n ^^vilE mm mw«j fmrnm mmfa ^pit 

{2n}, n = 1,2,3, • • • % {2n}t^ % {In} i 

mmm <nto> sf«m mm, Mm mtftw Mm mm, ^m mpiw ^§m mm ^©utm 
mrnt^n 1,3, 5 , 7 , • • • mmm mm = 1, Mm mm = 3, Mum 1 to 

torn* 0 Wflt TOT: 

1) 2,3, • • • , 77 ., ••• 

1,3,5, • • • , 2n — 1, • • • 

1,4,9, • • • ,n 2 , • • • 

12 3 n 

2’ 3’ 4’ ’ n + 1’ 


to Tfttm mm W3l 1 to 

/t v 1 /vX n — 1 / x 1 

W - (*) —r (*) ^ 

n n +1 2" 

( 8 ) W (-l) n+ 1 — 7 -r (*>) (- 1)”- 1 


n 


2 n_1 v -/ n + 1 2n + l 

m) c^srsrm mrejw 4m# w mm to to 1 


*imt (Series) 

extern ^si^gscsRr mrntcmt mrnmrn + to mmt ^ <p<u.«i 4 m# mmt (series) mt'smt mm 1 
cm, 1 + 3 + 5 + 7 + ... 4m# tjm 1 «mnto rnmmm mm mtmrnsj mi 1 mm 
2 + 4 + 8 +16 h— 4 m# mtmt 1 mrnmrn memm 'oi^^im© i ^omt?, wc+icmi mtrnm 
mrnmrn mm mernr mc¥m $mm tom m*cm mtm#m fcjton mtmtorm mtmj 
mtmr tot mtmt«t?tm mtmti 


>1»ll«i>4 *(T?lt (Arithmetic Series) 

extern mmtm cmc+iwi mm « m <jtot mm mto m ^ cm 3 ; mtmttop 
mtmt mcm 1 

tomi. 1+3+5+7+9+114m#mtmti 4^ mim#m mmrn mm 1, Mtm mm 3, ^®m 
mm 5 toifmi 


$cOtr 






*o*tr 


*Hi - TO *Ri = 3 - 1 = 2, 

^€hr *l*f - fifta = 5 — 3 = 2, *Pi - *Pi = 7 - 5 = 2, 

TOT *l*f - *Ri = 9 - 7 = 5, ^ *l*f - TOT *|*f = 11 - 9 = 2 
^aRR, qfiHfl> m •<©« *ft?t i 

^ *rf^t?r *tw?r R(.nhi*p«i(.<p ^rf» ^s?r ^®rf i qt?it?r ?iT*it?r c t ®f®?t 

2 i qRllffor *Rt ' 3 T°^Ut Rf»r5 i <4 ®t*u <4<pfi> •»i»i)»i ^TF® *Jt?t (Finite Series) i vScs^, 
*i*iH®* ’FPR^lJt ThPR> ^Tt '^T <4W ^T '31*1*® qfilT (infinite Series) ^®T i C*T5R, 

1 + 4 + 7 + io + ••• m i K\m n to *i*fw a wn <«ro 

V0|*®^c<p d TO*t ^ l v®kc«1 ^RMlyilw, TOl *Ri a f^sfa *l*f a + d, 
*|5f a + 2d^®Jif*Ti a+(a + d) + (a + 2d) + --- i 

W4>« 

■sr?? ?#, ww>iwi #s^ *mrm *tw a « ^rr« ®f®?i d i ®t^r mtffa 
TO *t*t = a = a + (1 - l)d 
W* *l*f = a + d = a + (2 - l)d 
'5>'®k = a + 2d = a + (3 — l)d 

*l*f = a + 3d = a + (4 - l)d 


.\ n ®5f *t*t = a + (n — l)d 

i£|^ n ®si < 1'ic<P^, •’laihss *I*T ^ i C<Plwl *Tl?fa £W a, 7 it*RR e f 

®F®?T d WHT slIWI n *tOT n = 1,2 ,3,4, • • • *Rt 

f^fll <psl 'RtU l 

wn ^fs, «to *tw 3 2 1 warn, *tw 

= 3 + (n — 1) x 2 = 2n + 11 


C*M *l>lHs« TOT TO *I*T 5 <*W ^Tt^TO ®F®? 7 ^o»r f «n?iitfer TO ^ifi> 

*Rt, 22 ^ *Rt, r <4^ (2 p + 1) ^1 ^ i 


^‘t 5 + 8 + 11 + 14 H-<?^PT ^ 383? 

«rt?nfl>?r TO ^ a = 5, n^m ®F®? d = 8 — 5 = 11 — 8 = 14 — 11 = 3 








.\^T «i 

■5R?T mtffa n *t*T = 383 
^iTSRTt *lft, n ^5f *I*t = a + (n — l)d 
.'. a + (n — l)d = 383 
%b + (n- 1)3 = 383 
% 5 + 3n - 3 = 383 
^t, 3n = 383 - 5 + 3 
3 n = 381 



%n = 127 

sm qfeifir 127 = 3831 

7 T s Tl* , 5?r n 

Tua to Mwiwi *rhwi *ft?m shr *i*t a, c*m p, ?rwt<ff d, *w«&r n 
qfillflhr n '*KQ* 5„ I 

*iraito sm c*m c*m sm to •ii'esum 

S n — a + (a + d) + (a + 2<i) + • • • + (p — 2d) + (jp — d) + p... (1) 

S n = p + (p — d) + (p — 2d) + • • • + (o + 2d) + (o + d) + a ... (2 ) 

CTffl < pw, 25^ = (<z + p) + (o + p) + (d + p) + • • • + (o + p) + (o, + p) + (<z + p) 

2S n = n{a + p) [v *R R*»Bt n ] 

.-.Sn = ^(a + p) ...(3) 

'©JRR, n ^ *l*f = p = a + (n - l)d i p <*RT 'SIH (3) <fl ^to to 

71 

S n — + {a + (n — l)d}] 

S n = |{2a + (n - 1)4 ... (4) 

CTtCTT >RHmI *fRR sm a, C*R p «<rc* *R ?R*lJt n WHt (3) R* 

^r?ij <ttor to w i to «wr a, d, *i*r ^ut n ^rt 

«nwf, (4) ^ >ikiwj Ito <rit *mi i 



*o$1r 


'srajRT i'O. 




sm n -mmR* toi 

n *R*lFF ^5tfw Sn 

^K 5 n = 1 + 2 + 3H-h(n — l)+n 

tmnfifcp sf«m *i*f ^ ft*i3Wc*i c*m *tw ^ to *it'fl*t *im 


S'n — 1 + 2 + 3H-h (ra — 2) + (ra — 1) + n... (1) 

S n = n + (n. — 1 ) + (h — 2 ) +-h 3 + 2 + 1... (2) 

CTft 2S n = (n + 1) + (n + 1) + (n + 1) H-1- (n + 1) [n 7 R ! *lJ^ y *l*t] 


^t, 2S n = n[n + 1) 
n(n + 1) 


.'.S n = 


...(3) 


«. w 50fi> ■nmR* ctw^t toi w i 

■5RWI5T: (3) ^ 

50(50 +1) 


£50 — 


= 25 x 51 = 1275 


.-. sm 50 fl> 1275 1 

8 . 1 + 2 + 3 + 4H-1-99 = W? 


^rsrr*4R: «wr*i*r a = 1 ,d = 2 - i = i^c*m^p = 99i 

*10*1 n '9>i = 99 

^\m Wtft, >|VlHs« *» n ^ *I*F = a + (n - l)d 

/. a + (n — l)d = 99 

^t, 1 + (n - 1)1 = 99 

%l + n-l = 99 


,\ n = 99 


(4) ^ar W, ^ sm n-^r?^ S n = ^{2a + (n - l)d} 

Zi 

99 99 

^Ife, 99 fi> ,p tm S99 = —{2 x 1 + (99 - 1) x 1} = —(2 + 98) 

Zi z 


99 x 100 


= 99 x 50 = 4950 


2 







R < P rv f (3) ^31 S n = ^(a + p) 

z 

„ 99 _ 99 x 100 Jrtrrt 

•‘. <^99 — -^"(l + 99) —---— 4950 

7 + 12 + 17 H-qfalflfcr 30 fl> *IW3T w? 


^TSJWT: qfcllflhr W *l*f a = 7, d = 12 - 7 = 5 

.-. qmr i *tw n = 30 

« >|4|l*to4 K\m sm n ?f?*tFF *fW?r 

71 

S n = -{2a + (n-l)d} 

30 

'Bfepr, 30 fl> *IW3T S30 = —{2 • 7 + (30 - 1)5} = 15(14 + 29 x 5) 

z 

= 15(14 + 145) = 15 x 159 = 2385 

*>. c?n^ sm 'sm^r 1200 Uw w <*r* *Ri^t sife»iiM 

«fl?r ^mi 1001»w c#t 1 

^) WUlto n *tW *rt*w *(ffl SWI^i 

*t) 18 ^ "SHOT W i5t44 <£R? 18 '5ltE 5 T CS# W i>R4 <pw*i? 

*t) <i^m CTT& 106200 T>144 <p«*i? 

^) £f?n^Tt^, 4mtf^ sm *tW a = 1200, ?Tt*fm d = 100 
.-. %sfa <Hi = 1200 + 100 = 1300 

^€hr *t*r = 1300 +100 = 1400 

.-. 1200 +1300 +1400 + ••• + « <#*» 

Wtft, n ^ *l*f = a + (n - l)d 

.-. 18 *rtFT *N«* = a + (18 - l)d = 1200 + 17 x 100 = 2900 
sf«m « *iw?r = -{2a + (« -1)4 

Z 

18 

.-. sm 18 "41^ = —{2 x 1200 + (18 - 1) x 100} ft?Pt 

z 

= 9(2400 + 1700) = 36900 Sm 
*t) »i(.*i ^Ri, RsRi n *il(. J i 106200 fcl4l <pw«i i 


*o)1r 









^{2 a + (n - l)d} = 106200 

^ J{2 x 1200 + (n - 1) x 100} = 106200 
z 

^T, n(2400 + lOOn - 100) = 212400 
^T, 100n 2 + 2300n - 212400 = 0 
^T, n 2 + 23n - 2124 = 0 
^T, n 2 + 59n — 36n — 2124 — 0 
^T, (n + 59) (n - 36) = 0 
n = -59 n = 36 
' s Tt 7 T <Hc , 'll W5RF I 

W: 36 ^ 3 w I 

T5|g%# *\2>.* 

i. 13 + 20 + 27 + 34 + ••• + 111 ^^Ht W? 

10 *t) 13 «!) 15 ^) 20 

5 + 8 + 11 + 14 + ■ • • + 62 

(i) *M (ii) 4<pfi> *m (Hi) «*W 19 *I*F 59 

^0 i 'Q ii ^t) i 'Q m ’t) ii 'Q m ^0 i, ii 'Q Hi 

ft CDS Wlra fci'3C's © - 8 SftSfa ^rlQ I 

7 + 13 + 19 + 25 + • • • *fBtf i 
«. 15 ^ *l*t C^l 5 #? 

^) 85 91 *t) 97 ^) 104 

8 . qfatfiN' 20 ft *IW?T W? 

^) 141 *) 1210 *t) 1280 ^) 2560 

d. 2-5-12-19 — susift?* 12 *l®f ^ i 

'to. 8 + 11 + 14 + 17 H-*|5f 392? 

4 + 7 + 10 + 13 + • • • *lt?rlft?r C<FH *|Ff 301? 



\r. c.<p|(.*il qfclfir m *tR n n *t*f m R(. <? l, (m + n) *t*T 

W? 

&. 1+3+5+7H- n *tPf?TW? 

10. 8 + 16 + 24 H-qfolflhr 8WT 9 fl> *tPf?T W? 

11. 5 +11+ 17 + 23 +••• + 59 = W? 

i*. 29 + 25 + 21 +-23 = W? 

io. <&m m** mte 12 *i*r 77 'spt, 4 <r ewr 23 fl» *iw?r w? 
is. *mn? 16 *i*f -20 *pi, 4 <r w 31 fl» *iprt w? 

id. 9 + 7 + 5 + • • • £Wsr n *p®i —144 n <£rt wh 

1 

ifc. 2 + 4 + 6 + 8H- sm n 2550 ^PT, n 4 <T5IH 

^?r i 

iS. <.4l</il Sf^TST n *tPf^ n(n + 1) ^PT, *4T^tf& 1%^ ^RT i 

iv. CTtPit *tmm sm n ^piR» n(n +1) i qfiflftor 10 fl» w? 

i*. 5wm *ft?m sm 12 *iw?t^piR» 144 <*rc* swr 20 *iPBr?ra1% 560 ^pt, <*rcr 
sm 6 *iprt 1 

$. 0 . C^tCSt £N^T m 4p 1c*T?i n 2 f^f n ♦luis m '3PT, <£RT £N^T 

(m + n ) *tcis 1 r^?I "3RT i 

^i. o+lwl p 's^T, q^[ 'Q r ^ ^ *W1^Pf a, b, c '5PT, PFUR'S CT, 

a(q — r) + b(r — p) + c{p — q) = 0 i 

OT%3 OT, 1 + 3 + 5 + 7 + • • • + 125 = 169 + 171 + 173 + • • • + 2091 

*©. <s& 2500 m ncs *t# ^ i stosp? 

fop® foP® PlP* 2 Pf*t i ^ 2t«T5ffoP® 1 ^f, ^®P W^PIT fop®(.® 

<$ ^ w c*tm T&ms wi? 

^8. c^m >ram *mn?r ^ i ^ *i*f i 2 ^ it ^ *i*r k 2 \ 

*mnfiNr sm *i*t a d ^rtprtps ^ 

w i 

*0 (Z + fc) 1%^ ^RT i 

*0 ^RT 2W (Z + Jb) l -^-(l 2 + k 2 + l + k) 

z 





wjm io. *ji^t 




tflsm Tjaj 

sw n ^nstfw *r*brt 
^ r^fa, sm n ?r*iff tow* s n i 

^fK, S n = l 2 + 2 2 + 3 2 + • • • + n 2 

^mr^, 

r 3 — 3r 2 + 3r — 1 = (r — l) 3 

^t, r 3 — (r — l) 3 = 3r 2 — 3r +1 

^*fc?l?r 'oi<.'»nfi><.'s, r = 1,2,3, • • • , n <iPi«j *tl^, 

l 3 - 0 3 = 3 • l 2 - 3 • 1 + 1 

2 3 - l 3 = 3 • 2 2 - 3 • 2 + 1 

3 3 — 2 3 = 3 • 3 2 — 3 • 3 + 1 


n 3 — (n — l) 3 = 3 • r? — 3 • n + 1 
CTt’t <PW *1$, 

n 3 - 0 3 = 3(1 2 + 2 2 + 3 2 + • • • + n 2 ) - 3(1 + 2 + 3 + • • • + n) + (1 + 1 + 1 + 


+ 1 ) 


n 3 = 3S n - 


3 n(n +1) 


% 3 S n = n 3 + 


3 n{n + 1) 


+ n 


— n 


1 + 2 + 3H-|-n — 


n{n + 1) 


2 n 3 + 3n 2 + 3n — 2n 2n 3 + 3n 2 + n n(2n 2 + 3n + 1) 


2 2 2 
_ n(2n 2 + 2n + n + 1) _ n{2n(n + 1) + 1 (n + 1)} 

3Sn = n(n+l)(2n+l) 

z 

c _ n(n + l)(2n + 1) 

“ 6 


JR-io 





n ’Wti 1 ^f?f 

^?T n ^R^lFF •MMR^ ^Plffr S n 

^K, S n = l 3 + 2 3 + 3 3 + ■ • • + n 3 

Wsrat ©rift, (r + l) 2 — (r — l) 2 = (r 2 + 2r + 1) — (r 2 — 2r + 1) = 4r 
^t, (r + 1 )V - r 2 (r - l ) 2 = 4r ■ r 2 = 4r 3 [ fel’tW r 2 * 1 *T *ff TO ] 
'sic'o>ifi>c v ®, r = 1 , 2 ,3, ■ • • , n ‘ 9 TI^, 

2 2 ■ l 2 - l 2 • 0 2 = 4 • l 3 
32 . 2 2 - 2 2 ■ l 2 = 4 • 2 3 
4 2 • 3 2 - 3 2 • 2 2 = 4 • 3 3 


(n + l) 2 ■ n 2 — n 2 • (n — l) 2 = 4n 3 
OTffl <PM ^ft^, 

(n + l) 2 • n 2 - l 2 • 0 2 = 4(1 3 + 2 3 + 3 3 H-1- n 3 ) 

^t, (n + l) 2 • n 2 = 4S n 


| w(w + l) j 


©. 


l + 2 + 3 + -- - + n — 


n(n + 1) 
2 


12 + 2 2 + 32 + ... + # = n(n+1)(2n+1) 

6 

13 + 2 3 + 3 3 + ... + „3 = M!H^) a j 


l 3 + 2 3 + 3 3 + • • • + n 3 = (1 + 2 + 3 + • • • + n) 2 










Wfn^' 
*1) Wfn^' 


C®rtW ^ITO TOfa Rtf* TO i 
ton? toRi ffi*f?r to i 


tjFtt^r (Geometric Series) 

CtfCTt TORT «C4>lMl TO « TO *$#©1 TORT ^TO© TO TO?f ^IH Wffc, «M»IWl 

to?p to <2ro# to TOt w «Rtro wft Wf toshi c*iot, <?r TOifi>t«> tc«tiro*iRiT 

TOT TO* TORI'! ^[TO© TOT I CWT, 2 + 4 + 8 + 16 + 32 TOlfol TORT TO 2, 

%©Rl TO 4, ^©Rl -TOf 8, TO 16, TO^T TO 32 i <*MPT, 

f^ftn tort tot tort tort^to© = | = 2 

£ 

^©Rl TORT TOT %©Rt TORT ^TO5 = - = 2 

16 

F$«f toto tot ^©Ri toto ^to© = — = 2 

8 

32 

TOTO TOTO TO^T l>l^f TOTO ^[TO© = — = 2 I 

yonk, TOtft TO^fi* ’TC'ttTO TOT 1 ^ TORI c*jc<pIc»iI TO 'Q TO *[4^'S) TORT ^TOs TORf 
TORT 1 'Stsil^© TORI TOrRH ^sigTO® 2 i TOlf^?T TO TO*BT PiPRS 1 i| TOJ >41 t> >4<pfi> ’JHI'as 
^Rf TOti 

c#s 'Q #r Rhichu fifro era, « %jt ^sjtfw sffchm ^ ftf%?r toprt 21 ^ 
Itojrt tort^jtto TOimm^i 

tc'ftro tort to tout R#& rt snror w© ^jphto tot tot i 

’jl'fTO TORT TORT TORF TORTTO a TOT TO? TORTR ^*T1TOP r TOT TO*W TOlt TO i 
'©k«.«i TOwlyilw, TORT TO a TOT, H^Rr TO ar, ^©Rf TO ar 2 $v©jlPt i ^ouk TOlt^ TO^, 
a + ar + ar 2 + ar 3 H- 


fTOf^s CTOI ^tlTO TORJMI iTOt: 


^) TORT TO 4, TORffi ^[TO© 10 
’I) TORT TO 7, TO1TO ^[TO© ^ 
«) TORT TO 1, TOTO ^TO© -- 


*) TORT TO 9, TORtf ^TO© - 

3 

*1) TORT TO 3, TORtf ^RjTO© 1 
t) TORT TO 3, TOlRH ^TO© -1 







n*m ^ 

■sn?r wwiwi ywm *mn<r w *tw a, r, 

£N*T *t*r = a = ar 1-1 R'©)« *t*t = ar = ar 2-1 

*t*f= ar 2 = ar 3-1 D'jjvf *|*T= ar 3 = ar 4-1 

n *t*t = ar n_1 

n *t*Tc^ «tc«ite?r *i*r ^ ^jn c^twt *tc e tra?r «n?im w *tw a « 

r «fm^r« *iw r = 1,2,3,••• ^»ntwqfoiflfcr 

<*. 2 + 4 + 8 +16+ ••• *mrtfi«r io^^w? 

■5RWH: *mrtfi><r 8N*r *t*r a = 2, ^itwr ^*tt^ r = - = 2 

z 

.-. SfirS *rt?Tlf& toll's* 1 

^rat wtft, *mrm n ^ = ar n ~ l 

.-. qfiHflhr 10 *l*f = 2 x 2 10 " 1 = 2 x 2 9 = 1024 

vBHK-sH V. 128 + 64 + 32 +••• ^Wt *l*t W? 

64 1 

^ra!**R gfw *|5f a = 128, r = -= - 

128 2 

.-. 4^ fljpn^r *m i 

^rat wtft, nmm *i*r = ar”- 1 

^ife, qtsiflfcr ’infer* *i*r = 128 x 

b. %<\\m *mn<r sm « *i*r 27 9 *\m 

*tw *r*i*r *t*t w 1 

£tW mtfte W *t*f a = 27, fl€ta *l*f = 9 
9 1 

T5\SJ& W r = — = - 

27 3 

.-. Wr *l*f = ar 5 " 1 = 27 x 


/1\ 4 _ 27 x 1 _ 1 
VV “ 27 x 3 “ 3 


l\ n 1 _ 2 7 _ 1 _ 1 

2 / _ 2 n_1 _ 2 n_1_7 _ 2 n_8 





*o$tr 


'srajra j®. 


9 


TO? mTO TO = ar 1 °- 1 = 27 x 


3 _ 1 _ 1 
3 3 x 3 6 “ 3^ “ 729 


*ftTO 

*ic*i <pfa, TOR £fTO TO a, ' y Tt*ff^ c t '©i^jTO© r TO? TO m?TO n 1 mfw n ^TO 5 

S n TO, ^Ito 

S n = a + ar + ar 2 H-f ar n ~ 2 + ar n_1 ... (1) 

TO? r • S n — ar + ar 2 + ar 3 H-1- ar n ~ 1 + ar n [(1) <m> r TOI <pw] ... (2) 

tom to, S n — rS n = a-ar n 


mt, S„(l - r) = a(l - r n ) 

.. ,s„ _ 2fiz£!) .w, r < 1 

1 — r 

^rom (2) (to (1) tom to *rk, 

rS n - S n — ar n - a 
mt, S n (r - 1) = a(r n - 1) 
a(r n - 1) 

S n = — -—^, mTO r > 1 

r — 1 

®W%T: mtstfTO ^TO© r = 1 to StffTO TO = a 
^sl?, 4W S n = a + a + a-\ - n 9 IW ‘ 5 1*n© = an 


TO: ^ TO CtoW ’to CTHt-TORf TOJ TO S»It 4£(®T (to TO tom 

TOI PitiiK 1 TO *llf?telfw $<P TOT TOT - StTO iTO <TO TO^I, tok iTO 2TTO 

tom tom ^ *hpit, ^©m to tom tom tom to wt 1 ^ tom 

mtotfro* Ptc«i *ih©iR<p tomm to* mm to ^ toto? 


io. 12 + 24 + 48 + • • • + 768 TOlto TO? 

_ 24 

TOTTOT: TO3 TOITO TOR TO a = 12, TOITO ^TO© r = — = 2 > 1 1 

TO# <TOfi> tpmro TOt 1 
mem ^f%, TOlto n '©m TO = 768 
TOTsmt 'Srlft, n TO = ar n_1 
.*. ar n_1 = 768 






12 x 2 n_1 = 768 
, 768 

2 = 12 - = 64 
^T, 2 n_1 = 2 6 

^T, n - 1 = 6 

n = 7 

_ i ^ 

PK «mnfl^r = -4-w r > i 

(r — 1) 


12 ( 2 7 - 1 ) 

2-1 


= 12 x (128 - 1) = 12 x 127 = 1524 


1 1 
2 + 4 


... *tW<T ^ l 


pfi: sfw ^ a = i, r = -2- = ^ < 1 

.•. *ffat i ' 3 T°' ? Uf n = 8 

wifi, «n?m n-'W^ 

O _ fl (l - r”) TTsfer „ i 


S« = 


1 — r 


-, r < 1 


^©?it? ( 8 fl> *iw?r s 8 = 


lx 1- 


256-1 


128 128 


TfWm 2005 *TKFRT « <Ilf^F 120000 1>W (7F5FT 

i w c^®5T w 5000 Sm i sri% w ^Rr c^© 5 ? csiw 

10% '©rR«i Rww ^©*T ^ 1C^© 5 ! 12% yil*p| 

W ClOT **R5fl» 12000 *P!t I 2030 31 1wii?r tffft C«tW 

Wf wiw« ^ c^r <?m «*p w? f*K i 

*0 "^5 <?T C^T R.WW tffft #^?T C3# W I 

*t) 2031 3i Ikw <Sr C5n§ w Sm WSIt w? 







ya. 


?0 Wt *1iM»lttM "Sfr CTOT >Rl*<s« *M TO? TO i 

mfifa tm *t? a = 120000 ^ n*m = 5000 

.-. %®t? *1? = 120000 + 5000 = 125000 
^®t? *1? = 125000 + 5000 = 130000 

.-. 120000 +125000 +130000 + • • • 

?) 2005 TO? Wf^Tlf? CTO 2030 TO? 31 (TO?? TO® C?lS (2030 - 2005 +1) % 
26 TO ?3t^5 ^f? CTOT ?m 2ft*lJ l5tTO *lfTOt 

(120000 -120000 4? 10%) + (125000 -125000 4? 10%) + (130000 -130000 
4? 10%) + • • • 

= (120000 - 12000) + (125000 - 12500) + (130000 - 13000) + • • • 

= 108000 + 112500 + 117000 + • • • 

4CTO ^ qfirtffr TOfi> TO®? *lt?t, ?t? 2t«R *1?, a = 108000, "?t?t? c t ^©? 
d = 112500 - 108000 = 4500 <fl?* TO TOt n = 26 

26 ?TO ^f? SffflJ C?tf> CTO?? ’rfTOf = —{2 x 108000 + (26 - 1) x 4500} 

= 13(216000 + 112500) = 13 x 328500 = 4270500 
?) 2005 TOT CTO 2031 TO? TOTT ?5?t? CTlfc W (2031 - 2005) ?t 26 TO 

120001»W? 1 TO (TO ^Rt TO? 12000 ^1 + = 12000 x 1.12 T>m 

12000 Uffl? 2 TO (TO ^Rt ?TOT 12000 x (1.12) 2 
12000Uffl? 3 TO (TO ^Rt TO? 12000 x (1.12) 3 
26 ?TO ^f? Wlfv* C?lT> ifa? = 12000 x 1.12 +12000 x (1.12) 2 -|-26 ^5? 

*1? TO® = 12000(1.12 + (1.12) 2 + • • • + (1.12) 26 } 

(1.12) 26 - 1 18.04 

= 12000 x 1.12 x i —— = 12000 x 1.12 x —— 

1.12-1 0.12 

= 2020488 1>W (TOT) 



^8 




O. 

8 . 

<t. 

to. 

\r. 

to. 

>o. 

io. 

*8. 


a,b,c to d >Rl*<s4 nmra *R f^T (^5# ?lf$^? 

_x , C + d h x fe + C .v b + d x 7 a + c 

^) 6=^- «) a = -^- *0 ^ <*=^~ 

ra 6 TV 'Sf s U 

. n 2 + n 

M E* = ^- 

(») E * 2 = ^«(« + i)(« + 2 ) 

... „ n 2 (n 2 + 2n + l) 

(m) J2 i = -^- 

<?FRfi> *lt^? 

^) i 'Q ii , *t) i to m ’t) ii to in ^f) i, ii to m 

qfillflhr fcltoC.'s to to 8 «R £fcSBT S'QS Rto; 


log2 + log4 + log8 H- 

?tri<r c^#? 

2 *1) 4 «t) log2 2log2 

«mnfl»?r *R c^p#? 

log32 log64 *t) logl28 R) log256 

64 + 32 + 16 + 8 H- y o|v>i *R I 


3 + 9 + 27 H- mtffa sm *fcPRT W i 

128 + 64 + 32 +••• vn^nfta <7FR *R \l 

£ 

<*rasfi> *tc e tre?r quit* <m *r *R ^®r, *jmtfi><f *R w? 

-^= - i + a/ 2 — <n^nflNr <?fh *r Sv^? 

v2 

5 + x + y + 135 ’jtHI'SS ^Isbg® '^T, x y >*RT ’SfR ^RT i 


3+x+y+2+ 243 ’jt+'SH x, y 2 <*ET ' 5 Tt*T i 


2-4 + 8-16+ ••• *mrtfiR sm W? 

1 — 1 + 1 — 1+ * *fRtfor (2n + 1) R?<lFF *t3RWi 

log2 + log4 + log8 + • • • sm R*0 *lw?r w? 


*o*1r 



wjm io. *ji^t 


^(2- 


i<2\ log2 + logl6 + log512 H- sm RRfa *ttfR ?Rlfa Mr i 

to. 2 + 4 + 8 + 16 + • • • n *IW?T ?Rffa 254 n 4R RR W? 

M. 2 — 2 + 2 — 2H-(2n + 2) *IOT?TRRtfa W? 

iV. £RR n R?*lFF RMR+ R**&t?r RIRR RRtfa 441 RjPT, n 4R RR fa# 4R* <£f 
RSfltfljCTfiT RRtfa fa# RR i 

ik. SNR n R?*IFF R?«IIR W RRlfa 225 RJR, n 4R RR W? <ST 

Re#RRffa w? 

*o. (Tftte <R, l 3 + 2 3 + 3 3 H-1-10 3 = (1 + 2 + 3 H-h 10) 2 

l3 _|_ 2 3 -I- 3 3 -L • . . -L rj3 

—-———— -= 210 RCR n «OT RR W? 

l + 2 + 3 + -- - + n 

1 fa# frfafafafa i*R>fa ORR '+SC+ 10 fa $RRtR fao® '55RT Rtffs tRRTtpRR 
frfa ^cHI'Q-si m #R i Rfa ^3»l 5<polfa ’fS^SR $<psR 10 # #, 

5<Mifa« fr?## rr rrr faPifasiw fa# rr i 

RRR SNR *R a, RRRR v ®i^ 9 fR? r, RtRlfaR '5^f *R —2 >RR^ *RR *R 

8\/2 

R*) '®^U^C s llc+ ^fa ^fa+SC# RtRTCR fil^M RRI 

R) RTRtfaR 12 ^sR *R fa# RR i 
R) *rmtfa fa# r^r snr 7 fa rwr RRlfa fa# rr i 
$8. (R>R RIRR n ^»R *R 2n — 4 
R 5 ) RRlfa fa# RR i 

R) RtRtfaR 10 ^R *R 4R? SNR 20 fa RFR RRffa fa# RR i 

*0 sirs *rmtfa^ snr *rff snr *r ^ rrirr ^i+><ur> rrrr r^rf© rc?t 
( 5+fa *i v 8*i RtRt bsls <RR? ^3T S|E?rR +w *It?lfa?r SNR 8 fa *1c*i3 RRffa 
fa# RR i 

Ctf. 1 fa 15 fafafa 1 Wi 4R.4R.fa *tffalR WR ^tRff® i 1 fa 20 fafafa 

^SftRR 8 'SR, 1 fa 25 fafafa 27 i 4«ltR *Ml*M *tvpt I 

R>) fafa*fc^R y oilc®ilc < p ’tJtBfa ^fa fa«t i 

^) fa^ 2 fa 10 fafafa W W{ ^ 2 fa 10 #fa^ *tW (Rfa W ^SR »Hl«W 
«t) ^ifam 6175225 *Hl*H WR^s ‘'IRW? 


^t-'S^., ’tfa^- W-iO 05|fa 



>8 


'Q grf^rwt 

(Ratio, Similarity and Symmetry) 

*iPi?r w ^TTfsT Rwhi i t^c?Rr mPr 

i£J^^ *lf^H apse's i <U fter’tf'faa f^stf^s 'oilc®ilt>«il W 3«JC$, i 

<4 ^*m C*tW — 

► eulfrFs<P J l‘Hw ^jMJt Wtfa *fRlCT I 

► wt IMS *ft?IW I 

► »i*HR^s ^5*Mlug'll *jIdI 3, 'Q stoW ^us i 

► ’Rsi 5 ® « sj>iH wre <h*h?t i 

► *ft?T e tt ^JNJt <P3C^> I 

► *)I®^W!CT <fl*5<T ^*1<MCM<1 Tft^tw C?T*tt 'Q £tf^m *n*CT I 

vq^ft^ \Q *|a||«j^||G l >S>4| ^fST 

(Properties of Ratio and Proportion) 

(i) a :b — x : y c: d — x : y RC«1, a : b — c: d 
(ii) a : b — b : a 30*1, a — b 
(Hi) a :b = x : y 3&*1, b : a = y : x (^P®^ c f) 

(iv) a :b = x : y 3,0*1, a : x = b : y 
(v) a : b = c : d 30 * 1 , ad = be ('3j|va^ c H) 

(vi) a :b = x : y a + 6:b = x + z/:z/ (CTtW*T) 

*ma-b:b = x-y:y (RcilletH) 

(vii) t = ~, ^T, ———7 = (CTl«FT « RuilBM) 

6 a a—b c—a 


$cOtr 



*o*tr 


mffa i8. ^[^5, 'Q 




«ulfafc><p (Geometric proportions) 

Qi^w^wm wr Wfa rwss toft i i£i c$u$ ^ »s?% « 

frsf? RWt *TW1 


i. 


’ffi* Ql'j'stWWW v5w>vs| ^fSlPT ^t«T, arow C^3PP»T 'Q ?Wt^ttf^ i 



■STCR R#, farg^C^ai ABC « DEF aw fft BC = a, EF = d a|<R 

CTO^tost h\ 

^»3t?, fai^^ar ABC aw (WR = - x a x fc, Rl'gWW £>5F aw t%4*M 
^ 2 

— -x dx h 
2 

waw, fai^SfTO ABC aw WR: lai^n^af DEF aw CWR 

= lxax/i:|x(/x/i = a:(i = 5(7 : EF i 
2 2 

^fl> R|?«rl«KaM WT ^T, arc<W (WR[ VQ ^n^’fttw I 
A D 



■SIFT R#, farpror A5C « DEF aw ^sf AP = h, DQ = k 

WMd 'fft b I 

^t?, farg^c^ar A5<7 aw WR = - xbxh, Ol'gWM DEF aw WR 

Z 

= - x b x k 
2 

^aw, fosyWW ABC aw faj^Sf^aj DEF aw WR 

= ^xftx/i:^x&xfc = /i:fc = AP : DQ 
z z 





*1 


fangc5t?r c<u.<p|(.*ii ^if?r *i»ihs*h ^ f3rgc®t?r ^i^w* qf 

^TSIt-T To I 


fTOtt I^T: ABC fo*«Kl BC ^IfST 
W( DE (SNKH AB « AC 
(fS3T-i) ®TOt iTO?r (f53T-^) 

■qsnro d 'Q e o& toc^i sim 
TO® &, AD : DB = AE : EC 
B, E «iR* C, D CTW ^ i 

sim-. 

qH i. AADE A5£>£ <flq$ ®fcfc|RPH> 
AADE AD 



■fp3r i 


f53T 


D£ 


•• ABDE 
^Rt^tlf®^] 

qt*T *. AADE «*R* A£>£C tesrfqW 
AADE AE 


[4<!^ teslfqf 5 !^ R^'S^W* (Wt 


‘ ‘ ADEC EC 
^ptlf®^] 

«JW ©. 1^ ABDE = ADEC 
'0|^pv|'s] 

AADE_AADE 
‘' ABDE~ADEC 

qm 8 . ®i®<£re, AD AE 


[<flq*$ $H>v©|faWJ (WM 


^ DE 'Q ■>i»ihssh '5’t^RT TOJ 


DB EC 
®r<K AD : DB = AE : EC 


i. ABC fa'gWwl BC ^ >iWHs«M CTOn C3*lt AB 'Q AC 
^ AB AC AB AC 

ij«tlTOI D 'G E I^JC® C^t ®cq <£rq* TO i 

^ Qi^cm ctott qifsr 'srqjf^ fro ®if«F® ^ifsr qqhMM csNt 

$,v <£Rf fr 5 #® stfwf'Q ?i®j i ®r*iffc c^TOt faucets ^ 

to?t qf^®k*l^ii(.<p ^‘'Itt® tq®$ to?t ^ ^raro^ Qj'sj'stfD-si ■qi^r ■*Hh»sh 
TO i !|W5 sWTOTOti 


*0$br 


^*ora is. «sifs>i>N 


^eS> 


$WtT *&. C^t ^*TC<NT <£R5fi> Qr^CM ^ ^1W<? ^5R*tWP WT 

^rc*? ^ •'unwHT fang's?^ ^§t?r ^tfsr «>i»ihssh i 


flU* FHM: DD CSWt ADC Rl'gWrt AD 

« ac «i^*im» 

AD:DB = AE: EC 

DE apR BCW*i 
W?T: B, E C, D &Iff ^ i 



Wf: 


AADD AD 


ABDE DB 
AADD AD 


<*R* 


*fW $,. R**^ 

*|H O, 


ADEC EC 
AD AE 


[fang's? Tj§fi> Sbb^lRRr^] 
[fail's? ^ <iw$ &n>\*>|RR|$] 


DB EC 
A ADE 


[%fi?t] 

A ADD 


[(i) aRS (*) c«tw] 


ABDE ADEC 
;. ABDE = ADEC 

qw 8. ABDE ^ ADEC 4<js^ DD dRT 4<js^ « i ^T? ^©ftt 

t£)-^ jwhsoh '5^*0 'oi'qpvFs i 

.-. BC « DD >WH©4M i 


«o. Qi^oam wwlwl OTfc«fir ^spsf^s^ % (TPM 

'aroRRj® i 


1^55?: ^?T AD <3NK*t AABC «*RT 
^©8^ ZA C^t 6 !^ DC <il^c<P D 

f^jtf® C^T ^ I SftW ^ OT, DD : DC = 
BA: AC 

'orwp«i: DA C^«trsi*m C f^j[ fTO CD 

<3T*ft?*t W5? ¥%, PR DA '*TtfPF D f^® 

C^T^C^I 




*Ho 

sim-. 

qH DA II CE ^ AC TORT CW \^H] 

ZAEC = ZB AD pa^ ctW] 

4^5 ZACE = ZCAD C^H] 

qH fa$ ZDAD = ZCAD [#*Ftq] 

.-. zadc = zace ^si it? ac = ad [®rqjm ^ v] 

on da 

qH vs. , ®rt^m cqc^, da || CD ^®qfc — = — [qH <| 

qH 8 . fa$ AD = AC 
BD BA 
"DC~AC 


vsi. farcers c<jc<pl(.«il ql$ ^Hq ^ qtfq ^*lttvs fq'SM fq 5 ^ csfaq* 

fq*tfvs fax 9 fao istffas c^lts^f ^ ?P#q©q> ^q i 


fa*tt fau^: tot q#, ABC irgcsrq A crop 
^svo AD BC qtf^P D R-tj^s 4^?H 

^s?H»fcq <pc<lC5. CT, BD : DC = DA : AC i 
2ttHqRTCvoTOT CT, AD GNI«H ZDAC 
^fK, ZDAD = ZCAD 

DA cq^TO'lq qTOsqM q^tq C fq 5 ^ fTOT CD 

Grqfe-r ^i«pq q#, cqq «t qfqs® da ql^?p e fq^® 

c^fq^iqi 

mA: 

qH i. A BCE 4<T DA || CD [W] 

.-. BA : AE = BD : DC *br] 

qH *. fa$ BD : DC = BA : AC I^PflT] 



.-. DA : AD = DA : AC 
.-. AD = AC 

WWR, ZACE = ZAEC 
qH O. faf ZAEC = ZB AD 


[qH > « qH * crop] 

[qqfqqtf <?m qror] 


*iq* zacd = ZCAD 


[^5*r c^tef] 

[t£]<p|ns^ C<PH] 







mm i8. ^f®T 'Q 2lR>>|i|Vol 




^ro^, ZB AD = ZCAD [*W * C$C$] 

:. AD (3 *fort ZBAC 4<T i 


i8.i 

i. C^tCTt Queers ^ C^Mq«H ^R>c<P X 'QY f^ps 

c^f wi xy, i>ft<r whmm ^ wt w ot, i 

$.. sfstM <ps CT, <pvs<p^c«il ’IsHiT ^fo *is«iwi*ff C^f ^c«i '®i^*f 

®. st^M ^ ct, ®f*ifinncsRr ^fat 4w?r ^*tto® f^®$ ^ i 

8. OT, 3alf*lf'st*ilw<i f^W C3*fK“f ^h®<ih 

Wli 

<t. ABC ^crn AD « BE *T?P*t<J G 1^® m I G 

DE «*RT OTtfe?* AC <& F fojVS C^T C^t TOi Sftff <F?T CT, 

ac = 6bb i 

vb. AABC 4<T BC ^1?«r MWlMl I^J X AX C^IW 0 4^ f^j i sW ^Rt 
CT, AAOB : AAOC = BX : XC 

<\. A ABC «<RT ZA «*RT BC 0$ D f^® C^f TOi BC «1RT *l>ll-te<lH 

C^tOTt GNK"T AB « AC (3 s ^Ha*CT E 'Q F R*»3^® C^t TO i SfaM ^RT CT, 
BD : DC = BE : CF 

V. ABC « BBB ft'geftUM toot AM «DJV^I Wt ^RT CT, AM : 

BiV = AB : BB i 

&. ’ttF'fa ftor BC || DE 

^) SSm ^RT A BOC « ABOB i 
«t) SttM^RT, AD:BD = AE:CE\ 

»t) efott ^RT, BO :0E = CO :OD\ 



B 


C 



(Similarity) 


r*®r G*fte >i4>ivjm»i « Rifrat to 'eiiwiwi - 5 ^ i rrir^ir, >\4>\w\ 
*if 1'®ls Rc*R iff i f&st RRRR RJR CR^c«il ^ift; 'sw fi>ia ^.c«i c^i , |c s il ^<^ 1*1 

•ThQ *.os *ttCR 1 

RRRRS*lR* ijj^ <^c®ra 4R*fi>?r C^RM Rft ^hhlR^I^ 

ispRfijR RRR RR, 'ow ^'gst Riflc<pl% (equiangular) RRf RR 1 


n re d 



RiffR?^: trr R?*|R5 <j|$Rf*l£ <^<.®t<i Rf^t RlshlR^lw 

wrffar rcr <*R4»iw Irr -mm cr,R f*$r^flfcr (>) 

RRR RR <4R° (^) ^5R^t Rt^fCRfa ^RRt's’p^lt RRR RR, 'stR Rf*W tj^R>c<P Rift (similar) 
R^et RRt RR 1 

$*fc?Rr to RflRRt TOP R# CR, ABCD RflW « PQRS R< RifttRR% 1 RRR*f, %^R to 
RtfR RvRJt 4 4R? *RRF*R CRR^^M RUMlfc^lM R’flljR CRsRtjtRtR (’TCflpff C*M 
ai>IC<p|«t) | f&iRttRtR iSRff (RSRt^t ^RR '^C 5 f x S iSR^R Rl^jC^lR ^ftF® RRR RR I 
WT CR^CRf Riff'S RR I Ql'gt'sra CTO ^R*U <RRRR RR RfI fSTgOSR "%R f^fjMR 
(RRt iRRRRtRR TO RifPstR R°^tR tof^» R» <RRsfi> R5J RCR i5t*lRfifo RsJ RR 

4R? Qi'j'sr ij^T> Rift'S RR 1 R«*fK, Riff Qi'jet rRR RiflCTR% <*R? RiftCTR% Qi'j'st rRR 

Rft 1 

ij^R) Ql'J'St Riffc^t% RCR 4R? i*TCRR GR>l(.«ll 4R 5 CSftR ISR^R Rt^ RRR RER fst'jj'SRR R#f 
RR 1 RiffaR% Qi'gc'sr-si RtR^ERtR isrRFs SJRR *1 fRE5 4 R^o ^RRftRR fiRM 
CRSRf RCRf 1 

i5*f*tRf OR. ij§jl> Qi'jj'st RifRRT% RCR 4tRR RtR^fCRf RRRRtf^ 1 


tolR toR: RR R#, ABC « DEF ft'gWlM = ZD, ZB = ZE <5R? ZC = 
ZF 1 


, , , AB AC 

£|RRRRR>RR<R, — = — 


BC 

EF 


*o*1r 





i8. 'Q S|R>»1VV4>I 


*<W> 


A 




'oiwpi: ABC 'S DEF Qi'g'stqwis £to©m* ^1^t«T towl i AB <il^(.'» 
P to[ <*m? AC Q to[ to <?m AP = DE AQ = DF ^Ii P 'Q Q <mH 

va|wp«l ^PP|^ "3# I 


«foM: 


*M >. A APQ « A DEF «flRT AP = DE, AQ = DF, Z .A = ZD 

W54A, A APQ = A DEF ^-CTWrnlfJT WPTSt] 

^5?Ife, ZAPQ = ZDEF = ZABC <*R* ZAQP = ZDFE = ZACB i 

PQ C8TWT « BC ^1^ AP « vlC ONt C**f ^?im C*H*pt»T 

#fTO 

pq ii pc ••. 4 ^ = 4 ? % 4 ^ = 4 ? i] 

A ^ " AP AQ DE DF L A J 

*IH *. PA ^ « BC ^ ^ ED « PP (SNT?^ W 

<*« to m <m, 

^ *br] 

ED EF L J 

AP PC AP AC PC 

-=- .-. -=-=- 

DE EF DE DF EF 

^‘'t'tfPil Slf'S'aslfU'Q | 

^*Mmr ««. f3Tg05t?r <il^’J[(.eil ^E®T 'Sl^t tolffa C^N’jWl *t?P*l?r 

' 3 T5TRI 


AH Ad Hd 

tom to^T: ■snm aabc « adef <$* —— = —- = — \ sm ^ 

PP DF EF 

<m, za = zp, zp = zp, zc = zp i 



^RT-'S^, «lto- W->o 



*«18 


fffcfc 


A ABC « A DEF <*RT £fc©FF R3RR R«Ml ^ i AB 

P 4<R AC g <?H AP = PP 4^* Ag = DF ^ i P 'Q g <RR 

<PW '8|'*P*1 <PR I 


Wl: 

CTW5 


AP AC AP AC 


DE DF 1 * AP A<2 
pg || BC *>] 

.-. /.abc = zapq [ap c*w] 

4R* /ACB = /AQP [AC W m C^H] 

.-. AABC « AAPQ i 

AP PC _ AP PC 




AP PQ 


r _ AP PC 
x DE~EF 
BC BC 


DE PQ 
[Rs^RigWI 


|fcWff «*] 


'' EF PQ 
:. EF = PQ 

AAPQ « ADEF WI i [Rf-Rf-Rlf $*W1*8] 

.-. /PAQ = ZEDF, /APQ = /DEF, /AQP =/DFE 
.-. ZAPg = ZAPC ZAgP = ZACP 
ZA = ZP, ZP = ZF,ZC = ZF 


«8. 4R 5 C^R <*R* ^RR <*R? R5TR 

^RR C8R R?«R ^RRt'ttfw f^SR?! Rij*f i 

>4 B AC 

fan faW: "SRR R# AABC « ADFF <IPR <R, ZA = ZP <n* — = —- i 

DE DF 

eRH ct, AABC « ADEF i 

A £> 



$cOtr 



*o*tr 




^T^T: A ABC « A DEF 41 Sim*? faWMl <1# i AB 

P f^j ^ AC l^s Q fi$ <?R AP = DE 41Z AQ = DF H i P « Q CTW 
<pw 'oi'*P r i <pfii i 

sxm-. 

A APQ « APPP <*RT AP = DE , AQ = PP «l*fc'S?t ZA = ^5^ ZP 

.-. A APQ ^ ADEF pl$-CW*l$ %WtJ] 

.-. ZA = ZP, /APQ = /E, /AQP = /F 
AR AC 1 AR AC 

CW?5 DE = DF’ ^ AP = AQ I5W! 

.-. PQ || BC 

^5*fe /ABC = /.APQ 41i /ACB = /AQP 
.-. ZA = ZP, ZP = /E, 41i /C = ZP 
AABC 'Q ADEF i 

AABC « ADEF i 


fcws «<*-. ^nff Qi'spwwn ww drew mwimi ^ 

'Ollwp'© ^fwwm C^3PPW?I? I 

Rc-ta R4 &*i: "s^ 1 ? A ABC 'G ADEF Ri'jjetq?! ^P|*t ^ BC 'G 

EF i S$m mus ^ CT, AABC : APPP = PC 2 : EF 2 



^1: BC « PP AG « DH ^ff% i ^AG = fc, DH = p i 

ssm-. 

*M i. A ABC = l-xBCxh41i ADEF =\xEFxp 
2 2 y 

A ABC _ 2 xBCxh _h BC 

^DBF~l *ef* v ~~Aef 

2 







m ABG 'Q DEH ZB = ZE, ZAGB = ZDHE 


;. ZB AG = ZEDH 


A ABC w A DEF ^ i 


h_AB^_B£ 
'' p DE EF 


[^Tstf A ABC « A DEF ^t] 


_ AABC h BC BC BC BC 2 

am \n _= — x = x =_ 

’ A DEF p EF EF EF EF 2 


[i£R5 ■>1^C < T 1 l e 1] 


RPrw C?T*lf5X*t?r 

AW B mWn <.«K.<plt*il *<iMR<p CT, 

com tfTSR V3|«i«i3 R^ X ct, X R*»jfi> A w B AX : XB = m:n i 

m n 

A X B 

«*fcSRT to, AB CSHfert X m : n 'fi|i©Pfc* i AX : XB = 

m : n 

H. c^t vsi-isR^ T^s i 

Rt"h R4®»i: »ic*i <f>R, AB C^ltv^lc^ m : n 
'0|*<sR'»® <??!(.''» I 

A «M»lMl C*tt ZB AX 
4fti AX <rf% *t<m AE = m *fti EC = n 
W*t C®U> i B, C CTft ^f?T i E R 5 ^ R^?I CB ‘5?T 
Ws#f ED AB <7F DfajUS 

C^f I '®kt«i AB D R^t'® m : n ^ < 1T£® 

'®|i®R'8® I 

sTOM: DE ONfetf ABC largest 4^^\%BC 

4ft *|*|H®<||«1, 

.*. AD : DB = AE : EC = m : n 



■®tw: R^t c^twr RR$ ^R^ m \ 


*. 7 ot.R. tftffi c^tt?^ 3 : 2 ®^*tiff® ®P®R®$ m i 


*0$br 




*o$1r 


T5f*m >8. -^S\ 'S 


w 


«M>lMl #lf AG ^11% ^ AG C<fcV 
7 OT.ft. WT GTXK-f ADft^i A MM>IWl «*M 
ZB AX ^sh #i C«t^ AE = 3 OT.ft. 

i£)^ EX CSlW DC = 2 OT.t^j. c<pcl> f^ i 
£, C CTW i D fajUS ZACB 4<T ZAED 

^FSR <1# ED CSPtt AD <?P D 1^© C^f i 

^5®T AD GHfetf D f^5 3 : 2 
■^Iti 


* 



RPrG targes^ ^*t <5^ Isi^sf 'o(«q>»i ^s?r fsrgc®f?r 

3 

^ 1 

5 


VOI^eq^) *8.^ 


i. A ABC 4 BC «*RT »I»IHmIM DE C?Nt AB 'Q AC C$ D « E (& 

^<m 


(i) AABC « AADD *t?T*1<r i 


(«) 

(m) 


AD _ CD 
DD ” AE 
AABC_ BC 2 
AADE ~ DE? 


f) i'SM ^) * 'Q m *1) ii 'Q m 

*ttE*t?r fro5?r ^dtyitcjr ^ 'Q o *r° stwf?r ^?r *ft'Q: 

*. a abc <*rcr w? 

T) s "> I w <> i "> i 

©. AABD C«M*M W ^T 4W? 

^) 6 *0 20 *t) 40 ^T) 50 

8. A ABC 4 PQ || BC faRT C^P# 

^) AP:PB = AQ:QC 
*1) AB:PQ = AC:PQ 
*t) AB : AC — PQ : BC 
V) PQ : BC = BP : BQ 


^) i, ii 'Q in 







Wr 




<t. 

fc. 


V. 


srw ^ ct, Qi'jjc'ski £|(.'®)<pR) *ifr (£1^ R^t®^ ^r, ^©rat 

2RM 1* CT, ^(5 «»i>ic<pI^ Ri'gc'sts <£)<pfiR (£)<pf5 ^*felflhr j £*i<. < pI<.' , Is 

^rh -sot, Qi'gst ^ i 

SRH W OT, 7 R^t% litygOtal w*ll«fa %f $*t?r OT 

^ wll lar^sr ^r, *t<p*m ^ ^ i 

D 

*ltOT?r ta, ZD = /D <iR* CD = 4AD i £RM ^RT CT, A >k/' 

BD = 5BL i 

C 


h. ABCD >llH-<±»Rt<M A %f frc?T ^ifs^ GNIOT DC ^1^ M faqps <*T*R 

DC '^5t?*t^ 5 N R^o© C^t i £RH W CT, BM x DN i 

D 

io. BD ± AC DQ = BQ = 2AQ = ^QC 

2RH OT, DA 1 DC 

B 



i>. AABC « ADEF <*RT /A = /D\ STOW TO CT, AABC : ADEF = AB-AC : 
DE-DF 


i*. AABC 4<T ZA TO TOfr4TO* AD, BC (& D <3!i £)A TO 

CD CTOOT ^#s DA E f^s C^t i 

^) v©$U «l^llw f530 TOI 

«t) 2RH TO OT, BD : DC = BA : AC 

»0 dc to *RM©<iM c^n?n c^its?*r ad « ac <?f TOa*w p « g t^© c^r 

TOOT, TOM TO CT, DD : DC = BP : CQ 

io. f5OT ADC TO? DDF TJ§jl> Qi'jj'st i 

^) target ^ Jl J> 

OTM*]OTWl »IR fr*f i >/ \ \ 

*0 WtWW, / j, \ / ” \ 

AABC _ AB 2 _ AC 2 _ DC 2 B MCE N F 

ADEF ~ LEE? ~ ~DF i = DF^ 

«t) ^ DC = 3 OT.fr., EF = 8 OT.fr., ZD = 60°, ^ = | AABC <*RT 
t«M*W 3 OT.fr. ^f, W ADEF ^RT ^ WR frfr ^RT i 


*o)1r 







(Symmetry) 


stto^at *xrasft 2fw% wifito « stfto® Iwr ^ ^ «ii»iiim 

sitofcn® ^ «t# i d%wsH qmiw fHt, ^itor, torftnn, ^s\m sitow 

*n^r *n^5t, ^r, cfow, *u«ifib, <$to, ®*fir*rcfc^rTOff sttorc^t 
Rhjjih i *rf*r c^n?rr wmt c^n?rr ftar #s? w*t $fl> r^^skr to 

m www jumuniIBc* sitorcj cmm^si 

■ TMi 

^*tc?Rtotc*iR sttorcj cm^wi 


R>) RR’Ri t<pci> *HC*l?r Idwi? foetlVi tal? <pwc^ i fi>wi 

sitoN cmr^r; fsto r*? i <sr <Rifi> sitoRj cm 

<f ♦' ♦ ? 

RCTO 

R) §*&?% R*totR cr rm rc# sitoRj cm 

Ptorto sitoiwj cmI^s^i 



^S.'JC's^ sltoRJ CM (Lines of symmetry of a regular polygon) 

<pvs<p^fT C^its?*! ^T3t ^rtM f53f i ‘^C'sts CMvR^P®^ frNj M»? 'Q C^R^eTt R^IR 
^ M ^ i target ^it »hgi>«j m cM?R tor rffas i 

*pr 15 t^sf ?zm to to$ ^gsr i Ri^cem ^ « c^toit ^ i sR 

^*fc^3I I ^Twwki 'Q C^ffi^M RRRI ^RSf 

♦fsjsrgigf 'Q qv&'gcsts 'Q C^M^I RRR i 



Ql'SWf ^fe^3t jj<j») v Ws^ | ef <(\^'3j'er 


^ R^gBf sttorc tor i fe 4w?r sttoRj cm?' wht i 
Rtf? RMRifa <*Rsito sttoMcMRcac^i 











g|f®'>1»l®R RfcSf va||i|.ils £|f®<P«1C»1S ^PPf¥ SGUG^ I G<Plc*ll 

w#to tonr sttoraj c^ft ®^ top, tot rr ^fern 
dtofa Rifo ^rtfepfir Rtc«r to Tim i 4^5 rt sitoraj cm 
ton *Mto ^totr srtot cron w <rg?ii ^n i cto 

2|f®<p®l«1 2|f®J1»|®|'9 n*Tf ^ I 



■^tW: 

nO sttoRj c^sft west ^rj cTOr £R*ft <ir: 




*0 ton 'StjifwFs^ to? sitoRj cron *R*m tor nR: 

0>) >|v#<||£ (0 Ri|V|<||^ % 5 ®f (vs) n*fcTO 

(8) wr (5-) (vjj) *R3^Sf 

(H) ^5 


2}f^TO5T (Rotational symmetry) 

wlwl PiPR> ^■fc*m *pc«i n^|R ®il^l® vq <#<I®n *Tt i v®w n^|R 

RI®si 'srtot 'oi^it»i<i ^n i ^fbm *pc«i n^gn »rr 'oi^lw n^gn 'Q 'srtTOr 

to ^rto?r rr <*to nc®r ®iRni ni% stf^rost ntro i ctot, ^ctor 

nRt, t^rt%v tot, n*f r®j# i ^n# fnf%° to?r <WtoR \<#r tot ^n^tonR ^fr 
'oi^'viiw^ ^iiC'4 to m i m\^\ nfisn <i#r l^t<.<p v Q ^c® ^ticn ^»irr ln*i^)® Rg^vs 
*HBT I »H$C4M4 nf®n n#R to'Q ffJtfa *lftn, ^RR toft® to'Q 
*tkr i nto ton tofte to? ^to *rrff to torcn nnt 

<R (RtR TOT ^ffa CTO I ^ffoR TOT <R *ltoh CTOt (RlCn ®t TOtt 

^ CTO i «fRRR CTOR *ltoR 360°, CTOR *ltoR 180° i 

to to *tw to# to?r 90° nro \<to to ton totot crtot new »w to, 
4<1RR ^#T to TOfi> TOTOn ( 90 °, 180°, 270°, 360° ^<#R TOT) TO# 







i8. 'Q S|R>»1VV4>I 


^b-i 


C335® 3^ t£R 5 ^ wsf i 331 33 ^3 £if® 33 ®i 3 *m 41 


J 

0 

L 

1 

L 



,C D 



B C 



A B 



D A 


^>A y_ D y_ C B 



90 


90 


90 


90 


£|R)>iviv4)N wv ^i C33T m I <£1^ 35*f3 35<ij^3 C33f%5*]5 (35® 

% l C^®? 31535W 3*1% ^35-3^frs«f ^533 Wf WWlWl <7Fl%5 1%3 W313 
ft% 1K3J3 3113 3531 4®153 313313 435-5'g s ift?'*l ^533 WT 3*0 ®Hf3 '0|<HI<.*1 1^53 
^t531 33t 33, 35*fa 4 3M3 \<3 35353 1 



33 s 3#, C353353T 1 m <£135313 <2ff ^®f533 Wf ^flf3 ®!3*3t53 1%53 ^1531 ®l^ (353t53t 
SOlfW^ fR3J3 1 3tSIt3 \*f3 £lf®Wl 35353 1 

^3 2||'s^t»i'®| M<l<l CTM f3553 f333t^lt 3^ 3135® 353: 

3 s ) ^*f3 (35® 

3) ^3 5^3 

3) \*f5331w 

3) \«f3 2jf®33®l3 3t3Tf 


35|®: 







5®ffl3 313315*13 %53*T C35® 5 ft 33®% 3*g3 %3t33 c f 31^ 31533 3<fa 


2tf®33®T 353531 





3) 

13553 f&5313 2J1®33®1 ft*# 3*31 




<g) 


©6 

B 

A 


(^) 

W 

(*D W 

w 


33T-'S^, *tf3®- J»3-io 





CM adtow'ol 'Q SttoR^T (Line symmetry and rotational symmetry) 

c?, wifito to? ^ cm sifowi ?ro, 1%f? ^ sitopto 
?cw ^irnm c^t c^tc?t to? cm sitonFst« ^f? stored to#; tom?i ?c*f? 

CWT 5t?fi> SftoM CM ?w, C5?f? 4 ^um? ^f? gftowl I 

^3 4?# Sftol? to I ^3C?F 4? C^C5? ?ta*tC^ C? C^n?it (TFtat « MMUMl to 
^lc «1 > 5 ? ^(?MC?? *ttotof ?s?f ?t? ?t I ^ 5 >i|?, ^C 3 ? £tfto?^t? 'SfiSIf ^ 5 f%T I 
<ff# W ^5? C^’tlft MWlMl CM (3? SltoM CM i ^a?R, ^CS? ^PTM SltoM 
CM ?C?C^i 


?^: ^?C?it ?«faMt? ?C c f? CM SftoTO'Sf 'G Sltol^st tot?? ?>? >4?? 

f?C5? < J? c f ^?: (i£|?# <PW CMC*? ?®T) 



CM 8|tol»M 

sitolwj cM? ?rMt 

elftwl 

'sflarf 


C# 



2 






















'a^ls# i8.v9 

i. ^S% Wtf^tos- 

(i) Qi'jet "5M ??C5C? M CM?*t f?C? ’ito <i^st i 
(a) ?t? ?tf 1?f*H5 ^?? •q^'st ?^rt ?y? i 
(in) ,p t?3^CSf? ?|f^| M? 'SCfT'S C^H^fC®? ^fM? i 

to?c^#?to? 

?s) i ?) i 'S ii *t) i 'Q in ?) i, ii 'Q in 

K toM* la^c®?? <?# ?toi> sltoM CM ^tc^? 

?0 ?) 4?# ?) to# ?) 

to ?p© 0 ^ 8 ?? staff? to? i ?^s#? sttor> ?tf? tor 6 c?.f?. i 






*o*tr 


'srajra i8. ^1^5, 'S £jt%3Tsm $.W3 

o. csflfc srt^u c^ft W? 

^F) 3ft *t) 6ft «t) 7 ft ^) 

8. <wfi5«- 

(i) ms\ 4 

(ii) C^r«f 60° 

(in) filfofU C^H 

(s^S 

^) i *0 ii *t) ii 'Q in ^1) i, ii 'Q in 

a. to<f £ri%^u os *it <m&? 

^) ^if^rfSar «l) ftar *t) sAwn ftar 

^f) ^l'Sfl’Sl f^3J ®) ”5) 9 ||«ilc i l*5 ftar 

^) '51?*llP‘fa ftar W) fts 

fc. C^rt OT85T C5JM^ C?T*tt), «lPll^4 ft* tfR* *Rt® TO: 



n. 'tar wtftto to siMiwj c<mt ton to: 



b-. toi wtftto ftu ^ppf< w ot ^ht c^rr *nc*iw dro^r ^r: 



&. tora' ^ sito^sr ft<# to: 













0*) W) M> PO 


io. ^C?l# <?I ^tff?T: 

<p) «|^fS|4 * 

*0 

^TtC^IW £l('®«P®l«1 ?OS^ C. J T , jc®ll I 

£|('s j l»l's| <?T^ F©*ifi> f&3T y oi’*P«1 ^ i 



(») 


C5^[ U||vb|'i|||vb '4|M>|<| ‘ s tt N Q'?Tf (FH I 

M>« £f%Wst fa# WI 


i«. ^pF*IH <fat <R: 




T53f 

^f*T 

^T gtf^Wsfa'SffaT 

gff^TSJvst^ C^H 





v6||i)\o 




^PT 












’fsp^Sf 





i8. ct Tf^r ^bsf^ c^ft «hi v fa? -siisit? sif^war ?c?i^, 4w?r 

\s|p|<p| W I 


>£. 1 «£RT W \# Sfowl «fT^r \# CTM 18° « fa? 

c^qm frecM *iw Tit's i 




*o$1r 




^*RtRr 'Q R’pflR 

(Area Related Theorems and Constructions) 


^srfsraT wtft %iRR >ivivo«iwwid R%t w*i ^ *rfEf rr 

^mt %irr ^?i, w ^rat ■5^st «nf% i i>^«m ^strr csiftR^m 
'0||^f\s vq faf*n$R $*l* f^f% ^?R R^RR't'S RRt r«i<«. 1 ^R*«T ji»|'s«iwwis 

<iIrW '3|(. r l < P Wtfl '0|l(.^ <)I(W1 ^1^ t>l(.3S 'SjfiRi | '0||c®llfo'S tf) *1<p«1 I £|C'®) < P 

%m Wft *iR*n*r ^ wr <rc®r \ *\t 

(,*sq»(fl«P»] *|R»||(,*R 'SMJ RRR e t'5 (^RR 5 <lRRf*rt> '^’fwWR C^iSPRl RR^R <P3l 
4RS 4W?J C«M*Ht4 <£RR* f^FTCR C5TRT ^?T i (RRR, ^tWltWH WH 147 ^RtR R*f 
tortf^R (2fR) i ^Rlthd £wRh #^?R £WR (Rte C«WHM 'SfRtf® « 

*lRRt*t RRff© I ^ CS|f®R f*W%*R R^5fW3R C^apRT W1W ^R SRR 
<IRl ^®R i C^3IWR *jR*tt 4R? ^Wlt <1#*R 


<s ^r*om c*iw f*ro%t — 


► cwpw rjrtt \ 

► PW®I *rc?1*®- fc*W1*ff RR$ « £RH <RIffo RRiR i 

► 2R^ RFRR ^ ◄fc'gWW WR « ^l«*Wd R«ft^©l RRR RRff© *TR1R i 

► RRR b^SrW4 ^5[«FR ^ 5^5 <1RW i 

► b^'8'WKrtM t*wm»R RRR Rj'gWW ^SR RRffa *|Rcr i 


W*IWWR t*M*W 


Sfum %1RR RWWWR t*M*M (WM *|Rr|C*R ''5RJ RRR«T® 

Rip ftRj MFBftiBR ^R WH ^fwFBRBR I 



D 


C 




fffefe 


RO ABCD frfRJ AB = a (^ 

f^m), 2WBC = 6 4R*F (*WT: f^m) 3jFT, 
ABCD 'ailil'oWWM WR = ab R< 4 W 
(m-. i 

R) ABCD R’fwwm Rt^R frNj = a ^RSR 5 

(rrt: ftSm) ^r, 

ABCD R<e*WM CWR = a 2 R*f 4W 
(RRt: R*ffRSm) i 

• 35 .fi> www c^3T 5 P 5 f 7 r s rt*T5^r ^tcrj = fi>^? rir^Ir 
R^RT^Ri CW, ABCD '©Ilil^WWR WR = AED 
fa*W*WM WH, am AB = BE 

to*IJ OT, A ABC « ADEF W( 5JRT, AADC “ 
ADDF CRNT 5Ri <fl CW ^R*tJt AABC «*RT 
t«M*M = ADDF «W WR 1 




A a B 

D C 



D C 



B C E F 


fa*W»Krt« t«WHM WI ^jF$ 

$!R> wi 5R Rt 1 CRRR, to A ABC «W CW1 
= ADBC «W t«M*W I AADC « ADBC 
WR^I 

$*M1rt 4R^ 'fjfRR %*Ir 4R? 4R^ >i»ih»sl«i cRRt^toR RtRi 'oi<iPvt^» rr>«t 

Rl*<W*WM t«M*W RRtR 1 

■sn?T R#, ADC « DDC Rl'*ert%flW <£&$ BC 
•iRT %*fir iW >|V|h©«M CRRt^M BC « AD 
'5rc*U 'onPxF© 1 sTRM <pst'© 5CR CR, AABC «^RT 
t«M»M = ADBC 4R C«M*H 1 

WR: BC B * BE * CFm*{*w-rf3 \iRtf DA CRRtR 

Rf*Fs W*tW E R^t'® 4R* AD CR*ftC3> F R^t'® C^RR^tR 1 WT EBCF ^Rsfi* ^rt?T©C^3f 
ft®fR5Ri 

W: EBCF 4R*fi> «ilPW, 4RR A ABC 4R* «H«'9t«WI EBCF 4R^ ^ BC <*TR 
$*tR 4R* DC « ED RV|l*<*Rl*1 CRRT3?*tR W'SRtoi 

^J®RK AABC *TR WR = i x EBCF ^mu^m (WR 









WjRl Xt. W(41«P«1 *Ht^S 'Q 




^fTOtCT, A DBC «SRT tf»M*M = - x EBCF qtoOWWHI CW*M 

2 

.-. A ABC 4<T (Wt = A DBC 4<J t«M*M i (sfflffa) 


OH. c<l>lc«ll fsr^Sf 'G *lNh»Ei<P 0 '5TC*ff '0|<lP^5 

'*m, wm w*ato<r c^sjwi? wfa \ 


WT A ABC « ABDE >15 

0 i£)^ ^i||ns^|®i<j9t®r >15 O ED <fRT ^TC*1J '0|<lP^5 I 

sTOtH *«tO 4-W CT, A.45C = i ^Wstw ABDE i 

^spsR: >1faff BC iRT *WMmIM 4F C^ft DC 
<*RT F face's C^f i 

st^M: 



>. AF || 5C [WHl^lM] A5 || FC [Wflyflor] 

.-. ABCF *11411*0^4 

$,. ABDE 0 ABCF ^ >15 ^Rl s ®?rl®1^ J l»r >15 O F5 

<4^ 'src*U '3|<ips<n® i 

.-. ABDE = >ili|l*<©94 ABCF |%*M1*& OO] 

O. »1l»lH®fl* ABCF 4<J >1C 

.-. AABC = - »1l»lH©fo* ABCF = - ABDE i (efolfas) [*H $] 

z z 


*. C^lwl 'Q opIwI ^hhsft<p ^ 'Q -»i*iho<ih<ito?r 

■5^*11 'scqpvfxs ^c®r, fsrgc^r c^srm ^ i 

Ob-. $*t?T ^Wl^H TOT <5Rlto 

>l|V||^ra<K*MI>l^ t«M*M WT l 



to, ABCD « ABEF >l|vih®9<J>W4 $R> 45 <<Rr$*Rr <*RR *l»lhMlM 

^ GMyW AB O FC ^*0 0[#?551 

£ 8foN <JRJtfa ^ CT, ABCD C*M*H = ABEF W©to?r C^SRPT i 



RPTO: A, (7 o A, E CTOR#i C « OlR^CTO^ AO o 4RRffi5 GPttWlR fc*lR 
EK 'Q CLmWi i 

2foM: AAOC 4R ^ x AB x CL <*R* 

2 

A ABE 4R C*M*M = JxABxM 

2 

CTO® CL = EK, ['SlfcHl^lM AL || FC] 

A ABC 4R WR = A ABE 4R WR 

=► - *ll>ll*teR4C«M ABCD <ffR WM = - *1l>ll-teQ4C%fl ABEF 4R WRI 
2 2 

.-. ,4500 RtRf^sfTOR WR = AOOF WR i (2tRtf«fa) 

^TOtRTOk. 1 5 NlCTOlPRT^*MI*ff 

*irw*I% ISFgtStR 'oifvs'gc.sra TOr 'o||»q»'s R’fwwiR WRTO TOR ^ Rt^R TOr «ifa»'s 
RlfoWTOR WI 

%*|R f#5R: TO R#, AOC RTO#t 
/ACB WW 4R? AO i Wt RTO TO 

CR, AB 2 = BC 2 + AC 2 i 

RJTO: AB, AC 4R? OC RtfR $RR RWR 

ABED , ACGF 4R* BCHK R#JRTTOM R# i C 
^*5 fro AO Rt BE CRRTR CL CRRT I 

TOR#, ^5t AO CR* M fR^5 4R\ DE CR* L f#j^ 

C^R R*CR iC’SD 4R? OOF CTO R# I 

2tRH: 

TO i. ACAO 0 AOAF G*CA = AF, AO = AB 4R? 

TO>^ /.CAD = /CAB + /BAD = /CAB + /CAF = /BAF 

[/BAD = /CAF = 1 RTOM] 

TO4R, ACAD “ ABAF 

TO *. ACAD ^IR^l# AO ^R^lR 4RS AO O CL ^©RH 

CRRtTORTOJTOl^i 

^5RT? «lli|Ot%4 ADLM = 2 A040 [TO*ltRT OS] 

TO o. ABAF 4R? R#^3I ACGF 4R5$ ^ AF ^ W 4F 'S BG RRl s *©RlR 
CRR1TOR TO TOt 5 ^ i 

^5RT? R#JF3T ACGF = 2 AFAB = 2 A040 [TORtRT OS] 


H 



*o*1r 


'3T*flT?T i(?. 'S ■'I'HI'U 




*tf*f 8. q|*|V9l%4 ADLM = ACGF 

qW <t . C, E 'Q A, K (? Iff TO CT, 

qUlfctf'WI BELM = BCHK 

qm 'b. (adlm + belm) = acgf+ ^war bchk 

^t, ABED = ^(PRr ACGF+ ^fo*2T BCHK 

AB 2 = BC 2 + AC 2 (8fflfa5) 


^ppfmr *«. '*il<K's to, *rm <?m crorn w 

<flq* qt W %IRR <£R>fi> ft^etWCiM (WW ^RRI 




wc*i <pRi, ABC RPrv Qi'j'stW'ii Zx Rfirv wM i ■’iNhoRw 'oiWc,'® 
TO, m CTH Zx «*RT*PIH <flq*qt qHI cw WM AABC 4<T WTO? 

i 

BC qtfFF E q# i EC C?T«ltWRr E Zx *flF3T W 

ZCEF i A fq 5 ’! BC qt^q AG qf*U l5lfq ^q? "SIR qsfq ^©t EF sf*iic<p 

f l^jp© gniwrt cg qftr Wq to q# 

AC qftrc?? G f^5?5 «*f TO I ^tTOT, ECGF $ i 

2ftH: A, E cqffi q# i 

4*R, A ABE 4q t*WHM = AAEC 4q WR [CTO^ EE = l>tq EC «<W 
frettHI ^qs^tesf] 

.-. AAEC «*RT WPI = 2 AAEC <*RT t«M*M 

TORT, CRS ECCE 4q WH = 2 AAEC WH [CTO^, ^TO 

^ EC «OT fc*RT ^(^5 <iR? EC || AC] 

.-. C^RI ECCE 4q WR = A ABC 4<T C«WRM 

TORT, ZCEE = Zx [OT3$ EE || CG, W*R ^RTO] 
q5fr-«*, ’tf^s- w->o cat*f 



*&>0 tffefc 

*HviHsf«4 ECGF % i 

i8. <fl*FT fapgSr <ejiI«W> TO ^ ^ WOT CWt 

b^'StWW^ t«N|4N."M Wf l 


D C 



to abcd *Fpfi> i ^ f^s? to - ^ 1 ^ wot 

WR ABCD b^fWMM i 

WR: A B Cf^jlTO C.E || £>5 Sift i TO 

E C^f TO i D, E CTH i 'b|*i > »i > ADAE % vSRv Qi'jst i 

Sim: BD ^ ABDC « ABDE TOl*?T® «fW DB || C£ [W^T ^TO] 

.*. ABDC «<RT (WH = ABDE iRT t%4*M 

.-. A5£>C «W t«M**l + A4.BD <*RT WR = A5£>£ WRRF®T + Av45£) 
WM 

.-. NygWW ABCD «fl?T CWf - AADE «*RT WW 
AADE § fat'-fa Qi'g'st i 

^TO<T *P*#?T *1l*)«J ^}pW C*M*K,«HI WW fiPffc 
^PR^U ^Nst *TO i 

ifr. <fl*R <*R# 5»sfw 'tft+Qo TO ^RT 4^ C*M CPfSflt ^5| m\ 

C^3f 4 <?fi> f?if^S b^ww<l CWPW 5OTI 




'TO"3 5 f?T, ABCD 4? 5 fi> PiPrS &'5'5'st(.'»i»t£| | £R° Ax RPrS C^M i <£|^f ^TTSfHstw 


*o$tr 


'S|*Ulil i<?. <p®i <3 5WW 


*2s* 

'aitoo® m <frc# cm sm Zx 4<r w c«m*p*i abcd (^m 

WT l 

W=T: 5, D CTW i G fi*5 %?t GD || DB W{ ^ GF, AD ^IfJT 
(^f Wi AG C<T*ft?t*l?r A 

Zx 4<J ZGAK ^ff% G fet Gif || A/T^i D KDH || AG 

1>lft AK 'Q Gif K 'Q H t^® C^f ^ i AGHK 

% ailviHsfa* i 

Sim: D, F CTW i AGHK [^SR «I^IW] 

WHCT, ZGAK = Zx I ^fir, ADAF C«M*«1 = t>'}'5>W4 ABCD CM»M 

^ *||vihi>R<|> esRr AGffF4<t WR = ADAF ^ WH i 

W, AGHK % *llVMiR<> i 

i. IsngCSf^ frNj (TTQTtf ftcM C^T C^CU ■>HC<pI% Orger 'o|wp»i 

^r? 

^) 3 w.Pi., 4 w.R., 5 (TT.t^t. ^) 6 c^i.1*!., 8 t J i.l*i., 10 (TT.f^l. 

«t) 5 <7t.ft., 7 (Tf.ft., 9 <7f.fr. *T) 5 <7f.fr., 12 (7f.fr., 13 (7f.fr. 

*. ^5% Wlf^f^ 

(i) sxm*$ WTO? Wft (Wt <ITO 

(ii) $R> fr^FfTOEf WR Wf -55^ fapgSf ^ WI 

(iii) Qi'j'st ?twt ^r ^w?r w<4i«p«i 

tter c^t*# *ffoy? 

^) i 'S ii ^) i 'Q iii ’t) ii 'Q ii* 

’ItF'mfc, AABC *PPItf, AD J_ BC AD = 2 


frf%C® o « 8 Stefa Tit'S: 


^t) i, ii 'Q iii 

A 






*tfcfc 


vs. PP = TO? 


4*) 1 

8. Qi'sjvsrfB'Si %emT to? 

*0 

V2 

*1) 2 

*0 4 


"0 

Vs 


^) 2V3 


<t. SNH TO CT, >HVM©tetTO TOfi> Ql'g'StWW fTO$ 

<PM i 

'Jj. 2f5jH TO’ OT, wit'll v»h <Pt451 '3|1«P'S A’fwWKl I 

h . sW to ct, lar^sr^ ct cTOrr wit Wf wh 

Tsi^T^fTOSTOl 

br. TO# ->l|i||*v®^<Pf^iil TO? 'SRFT Clapper RPl$ TO# ^SffTOTTO TO 5 ^ TO? 

TO TO^ *m 1 CENT'S OT, 'JTl^otTO^art^ ^Wf4? <#%IT 

'sit^W i 

&. aapc to ap « ac ^i^«n wot x « y 18W*r to ct, aaxf 

TO C«WHM = - AAPC TO t«M*P*l i 
4 

io. ABCD TO# UlfflfcRTPT I TO AP 'Q CD ^ $ffc WTOM i Ulf*lfertll>lt«M 
APCP TO C*M»H TO i 


ii. >iiwi^R4 abcd **rt p wwiwi to# 1 ^i smref to ct, apap ^rt 

WR + APCP TO CWM = -( >ll>ll'bRt%fl ABCD TO t«M«M) I 

Zt 

AABC 4 PC ^fTO W* M14IWI ^TC^ir AP « AC ^tp *J«!lgOT P « 
E T^jffa <X$ TO i 8 foW TO CT, ADBC = AEBC TO? APPP = ACPP i 

ys. apc Ri*«wi za = to* i d, ac to %*i?p«r to# 1 ^ 51 stow to ct, 

PC 2 + AP 2 = PP 2 + .AC 2 i 

i 8 . ABC 44# *1»lfi4l$ *W(.+\^ Ql'SjSt i PC TO«ll&fc* TO? P, PC TO^TO M14IWI 
WWW, PP 2 + PC 2 = 2PA 2 i 

ic-. aabc to zc *frcrot i ad, pc to to i cfw® ct, ap 2 = ac 2 + 

PC 2 + 2PC • CP I 

Mj. A ABC TO ZC flWM i AP, PC TO TO i (FF'IT'Q CT, AP 2 = AC 2 + 
PC 2 - 2 PC • CP i 


>A. ZPQP >5 QD TO# WIT i 

4*) $^Heto «iit«iiw ^sit^piilw 1 m vsjf^ i 


*0$br 



xt. wisw «*t*HN 




*0 2faH ^1, PQ 2 + QR 2 = 2 (PD 2 + QD 2 ) I 

*t) PQ = QR = PR 1$, ^J5[ STOW APD 2 = 3PQ 2 i 

itr. ABCD AB = 5 OT.ft., AD = A C*T.ft. <SR* ZB AD = 75° i WT 

APML «iRT ZLAP = 60° i AAED 41 C«M*M « 4PML 
ABCL *1l»lh&Rl«M CSRIWET ^ i 

^0 c*lft»r, ^fpr 'Q <?^®r wt<r ^csr zb AD i 

n) aaed w i [wi fi>^ «%<n i 
*0 APML WI-tofiHtf ^ i fN « ^HW| i 





(Mensuration) 

elttllerCH C3* It* frfa, WRT WH, WP^fT ^ftW? ^sjtfa *rf#M^!^IM 
c*im>imi *tfr cro 4^ ^rifhr <nfac^ %ro 

5j^*t <p<ii *?r i ’IEhM^'o ?nf“t fa s (iR'® <5 < pc < p^ ^[*11^ siPilSs ^ifasiM fa*#^ 

<PM I 

TKTofto *tfa 

W ’tlW't =-^— 

<4<p<p *lrt 

fa^lR^a (£!<?<? *H(.<P Slc'sw *tfasjM i£)<pfi> ' 3 Tv <! *tTt *t *lRi»l slPlfiSs ‘fl<P<P ?Tlf*t?r < P v »^ e t 
^»t PoPt ‘PCS l CWT, C^f^ 5 fa>t* «wt I <4*ftC»f fafa* ftfav *jlc<T» (£)^^ R,(Pi(.<i 

m ^ ^rm y*m c^# 5 »pr *ret 1 
4 ^ijjm cro f*m%r — 

► Ql'S'erC'sptfl 'Q FJ^SfTTO* C^STORT ^ TOt*f 'TO' ^f'jj'SfTTO* C^SRM fa# 

ifPsW^lfa^s T^PUf <p^c^s *flTO 1 

► ^ 5 * *#fa« ^skc*i« £#j fa# 1 

► ^ 5 * wm fa# *nro 1 

► ^?*tfaTO<t CTOPT fa# TO WiJt W*fR 

^ll<IW 1 

► w?, 'Q c^ro^ c^*p«i *tf#t*t ^c^s *itto 4 ** 4 wfa% ^rspot 
7 f5It i lt»T <P<K, V » *tt?IC* 1 

► ^t 'Q <?ftf# wp w*fl«p«1 *tf#H <PSC's *ltTO 1 


fa'iystwwM c*m*w 


“'ll# < 2 tte crofa, f^stcro^ wh 



'f# x '5w>'©l 


*o)1r 







i. ^c<p|% largSf: "SIFT ABC >i^c<p|^t Qi'sostn 

'*vm BC = a*RlAB = b\BC&'ifc 

4AZ AB Q$ test RmmI 

A ABC 4<T CWt = -x x = -ab 


Qpgetwwra 'Q <»i<wi 'oi*«^ C^K <?fQ?lt^lt^: "SIPT 
ADC QrgC'sts ^tf3Rl BC — a, CA = b, AB = c i 

A C<IW BC^AD i *#, ^ot AD = h i 

>1 n 

C^W (7 RmmI ^RIPT *n^ __ = sinC 
h ^ -A 

^t, — = sinC ^T, /i = 6 sinC 

b 

AABC <£R WR = -BC x AD 

2 

= -a x 6 sinC = -absinC 
2 2 

^^NstW AADC «iW t«M«M 

= -6c sin A = -casing 
2 2 


vs. Quests ^ fffQUt 


^R«T AABC 4<T BC = a, CA = b «*R* 
AD = c i 2s = a + b + c i 

AD A DC i 
*#, DD = x ^fcPT, CD = a-x 
AABD ^ AACD i 


.-. AD 2 = AD 2 - DD 2 AD 2 = AC 2 - CD 2 

.-. AD 2 - DD 2 = AC 2 - CD 2 

^T, c 2 - x 2 = 6 2 - (a - x) 2 

^t, c 2 — x 2 = b 2 — a 2 + 2ax — x 2 

^t, 2ax = c 2 + a 2 — b 2 
c 2 + a 2 — b 2 












AD 2 = c 2 - x 2 

2 /c» + a 2 -4»V 

( c 2 + a 2 - &\ ( c 2 + o 2 -6*\ 

= ( C + --J l C -&-J 

2ac + c 2 + a 2 — b 2 2 ac — c 2 — a 2 + 6 2 

2a 2a 

_ {(c + a) 2 — 6 2 }{6 2 — (c — a) 2 } 

4a 2 

(c + a + 6)(c + a — 6)(6 + c — a)(b — c + a) 

4a 2 

(a + 6 + c)(a ~|- 6 -I - c — 26) (a + 6 + c — 2 a) (a -I - 6 + c — 2c) 

= 4a 2 

_ 2s(2s — 26) (2s — 2a)(2s — 2c) 

4a 2 

4s(s — a)(s — 6)(s — c) 


AD — - ^/s(s--a)(s--b)(s--c) 

a 

AABC C*M*M 

= ^£(7 • = ^ • a • — -y/s(s — a)(s — 6)(s — c) = -^/s(s — a)(s — 6)(s — c) 


8. ABC Qj'sjc.vsr-si ^?r 

fcNj a 

AD _L BC i BD = CD =°- 

2 

A ABD ^c<p|% i 
BD 2 + AD 2 = AB 2 

% AD 2 = AB 2 - BD 2 = a 2 -(^) 2 = a 2 -^ = ^ 

\2J 4 4 

AD = ^ 


1 

2 


= --BC-AD = - a—— = —a" 


1 \/3a V3 

— •a 

2 



*o*1r 







ABC fagC^T 

AB = AC = a aR* BC = 6 

AD 1 BC i /. BD — CD — ^ 

2 

AABD *PICTl% i 
.-. AD 2 = A5 2 - BD 2 
6\ 2 , 6 2 
2 


= a 2 — 


= a 2 — 


4a 2 - 6 2 


.-. i4U = 


V4a 2 — ft 2 



Ayl.BC' aR WH = -BC -AD 

1 L V4a 2 - 6 2 6 , , 9 „ 

= 2’ 6 '-2-= ^ 

vSik«H *. arc# >>h<.<pI% larger ^g<pW ^»r?t 6 <?f.fa. ^ 8 

CT.fa. 'SJeT aR ww fa# rcR i 


'sjFT'^fa, ^»ic<pI^ Ripest?! ^»ig<pM <#qii 
a = 6 C^f.fa. airc? 6 = 8 C^f.fa. i 

.-. aR wh = i a 6 = - x 6 x 8 (?f.fa. = 24 OT.fa. i 

2 2 

\Snk<M $, G4lG4l Ol'JG'st* ^ 9 CT.fa. 'Q 10 (Tf.fa. aR? ai^PR '0|*'S's£s 

OTW 60° i faj^S#<r t«M*M fa# ^1 



8<?r.fa 


^RRR ; "sJW^fa, larger Rl^?J'5R0C5i a = 9 (R.fa. 'Q 6 = 10 
CT.fa. aR? «flOT?r q4o>£t C^H 6> = 60° i 

.-. faj^Sff# c%4«M = ^a6 sin60° 

1 \/3 

= -x9xl0xy^f <? r.fa. = 38.97R<CT.fa. (SIR) 
fal# WH 38.97 R*f OT.fa. (SIR) 

vSik<H o. arc# targ^sR fa# rcl^ frfa 7 CT.fa., 8 <R.fa. 's 9 <R.fa. i arc 

g«m«w fa# ^ i 


9 (TC.fa 



10 (Tf.fa 


?RRH: ^ ^fa, laiirs#^ ^k»]G«ik frfa ^Rlgscsi a = 7 OT.fa., 6 = 8 OT.fa. 'Q c = 9 
(R.fa. i 

^RT-'S^, #5- JR-io 0# 





flfcfc 


9c*r.ft. 





7 OT.ft. 


s - a + 6 + C - 7 + 8 + 9 = 12 CT.ft. 

2 2 

.-. t«M*M = y/s(8 — a)(s — 6)(s - c) 

= ^12(12 - 7)(12 - 8)(12 - 9) OT.ft. 

= V12 x 5 x 4 x 3 C*T.ft. 

= \/720 = 26.83 OT.ft (2ft?T) 

Ql'S?'StfD«l WH 26.83 (2fft) 

vSnk*H 8. Quests 2t^5J^ ^IfsT frNj 1 <.**?<*) <p®i 3\/3 

c^v5 Tit?r i Qj'sj'srfS-si Wfe w i 


■sjct f3rgosf?r ^ frNr a IsflJfir i 

/q 

• Q)^fU<| WR = ^-a 2 ^f^mi 

Qi^n5<i frki i ^5K5f fznptfcr ewi 

= ^?(a + l) 2 '*tfftfcmi 
4 

smt^pnra, ^(a + l) 2 - ^a 2 = 3^3 



^1, (a + l) 2 - a 2 = 12 


— TOT^MTO 

4 


^t, a 2 + 2a + 1 - a 2 = 12 ^t, 2a = 11 % a = 5.5 
^ 5.5 i 

vSnkflH £. Octets frNj 60 C’T.'fa. I ^ CT»3RF«T 1200 C’T.'fa. 

^1^ frNj^RT i 

TO Qi'gt'sto b = 60 <?f.R ^tf?T frNj a i 

%5'gffiMT c^3PF5T = ^V4a 2 - b 2 

StSlt^TO, ^V4a 2 - b 2 - 1200 

^t, ^-^/4a 2 — (60) 2 = 1200 

^T, 15V4a 2 - 3600 = 1200 
^t, V4a 2 - 3600 = 80 

% 4a 2 - 3600 = 6400 [^f TO] 

^t, 4a 2 = 10000 



*o$tr 







a 2 = 2500 
a = 50 

Ql'SjetfiJs 50 OT.ft. I 

wntesH b. <5^ RRv (?tC^ *TO 120° K«T I ^ <?Tfa ^ 
**ft*T C*tl^ *1*1 tow 10 'Q 8 ft’lfft© ftc<*» 5TQ*1t 

~sm 15 ^^ ^stw? tot w# ^ ^ i 


^tff: ^ a ^ c*tw c®n^ ww *i%m io tonf^m « *i%m 8 
c^t 'ros 5 *m *r*dro b « c *^tc®r c’ff^ft 1 ^*r, 5 *r^ m 
tot *rap# ^ BC\ c c*tw ba m ^fifetwRr CD i!>tft 1 

.-. AB = 5 x 10 ftwlPlUW = 50 fawlftSU, AC = 5x8 
fawlft&M = 40 ftwlPlUlU <iR* ZBAC = 120° 

.-. ZDAC = 180° - 120° = 60° 

A ACD *PTC#it i 

.-. ^ = sin60° *Jt, CD = ACsin60° = 40 x ^ = 20^3 
J\D l 

AD 1 

— = cos60° % AD = ACcos60° = 40 x - = 20 
J\\j l 

fsr^sf bcd csiw 



DC 2 = BD 2 + CD 2 = (BA + AD) 2 + CD 2 
= (50 + 20) 2 + (20v / 3) 2 = 4900 + 1200 = 6100 


.-. BC = 78.1 (m) 


ft?# ^5 78.1 fowlfllfeU (sltt) 


fcmmM s. sm from «nwiw 
BC <#3 ft# i 
*1) BD <m "SIR ft# i 
*t) A ABD « A BCD CWpSRCm ^’H^o 

ft# I 





*F) AB = 15, AC = 25 


.-. BC = VAC 2 - AB 2 = v / (25)"(15) 2 = y/m = 20 



4) A ABC 44 WM = )-BC ■ AB = • ££> 

2 2 

]-AC ■ BD = \BC • AB 
2 2 

25 x BD = 20 x 15 
= 12 

4) AABD TO# 4$ 
y4£> 2 + B£> 2 = AB 2 
% AD 2 + 12 2 = 15 2 
4t, AD 2 = 225 - 144 = 81 
AD = 9 44? CD = AC - AD = 25 - 9 = 16 
W»44, AABD « ABCD 44 C4 5 44 ! 44S44 

AABD _ 2 BD ' _ _9_ 

ABC£> 1 5Z) CD 16 
2 

AABD : ABCD = 9 : 16 




i. 


44# Rl'gOtal 25 Atar i *flRT 44# 41$ ^44^4 

frAr Mr 4*4 i 


3 

4 


^r?*t ^r, 4t$ 


©. 


20 Atar «Wt 44# ■# G?Q«lt,«i* 4tC4 ^Tt^t «ft4 i Wi>Io<i C’tHSt W?M C4T4* 
w ^sr 44tt®t '8*fc44 ems 4 Atar Aw 4 m i 


44# 4^41$ Argff5t4 4f4%lt 16 Atari 44 W 44t4 4t$4 M ^A* - wr 
^cn, Qi'Sj'stfS^ c**p(f)*p«n A«f4 4>4 i 


8. 44# fangcsRT $R> 4t$4frAi 25 C4.A, 27 C4.A. 44? 4f4%rt 84 <?r.A. i fargsdta 

WR^IWl 


<2-. 44# 444t$ Ql'?^ SfcsFF 4T$4 frAj 2 Atar 4fi5tWT 44 t«M*M 6^3 4^AtaT 
C4S5 44 1An§'5#4 4l$4 frt4J A*# 441 





\SOi 


is. ^ ^ ft# *HrtgsOT 26 28 WR 182 

^PT, <||^C.*I« *F5ifc C^fef Ptfs ^ i 


S. face's?* frNj 10 4^? <7^3FM 48 ^C«T, 

(Ml ^ I 


\r. **ir c«f^ ^ <?m *i?i~m 135° <?m w ^ to c*tcs i ^ 

^ft Jr w*c*r ^Bfer 7 ft wiPiUin« ^enr 5 faMiPi&n «c*t 

f^ifte ^c*t ^pit 1 4 *fir toij *ni*ira ^ Mr ^ 1 




io. 


*wfl> *prat$ largest ^ 5 jw«t 1^5 r©HfD-si ^*fir ft# 

■jf^CSf 6 OT.ft., 7 OT.ft. 'Q 8 <?f.R 1 f^S#^ ^1^ frNj « w*fl«P«l fafa ^ 1 

are# ^rsrc^t largest ®w ^ w*f c«tw 6 ot.R ^ ar^ | 

wt csrtf 3 csT-fsr. ^r 1 


^>) x ^ Qi'j'stfi^ c^aFpr x are 'sitwf sfaH ^re 1 

*f) ^?r frrei f%<# ^?r 1 

«0 Q)^fi>4 12 pr.% are trh *pri$ largest? 

CW*M ^ 1 


b^eti^ww C«M»M 


o 

*y 




^IlilWWre C%fl*M: ABCD 'eHflfcWWM fr# 

AB = a, Spo\ BC = b AC = d 

^\m Wlft, <F< ^©C^aito W 

fa'getwwi 1^5$ 1 

'ilia's W 4 ABCD are WR = 2 x A ABC are WR 
ft 1 t 
= 2 x -a-b = ab 
2 

^t%, «lH|Vot«Mfl>i| *lfi%l s = 2(a + 6) are* ABC 
Ql'Sj'stfc ^jjg<pI% i 

.-. AC 2 = AB 2 + BC 2 % d 2 = a 2 + b 2 

.-. d = Va 2 + V 


D C 








\SO^ 






ABCD ^4WW|« 

frHj a ^>4 d 


ac ^4 ^4c«m«mI1»m> *pih ^ targ^ro fam ^ i 

.-. ^fopar ABCD <*RT C%fl*W = 2 x AABC WR 
= 2 x ]-a ■ a = a 2 = (<ll^ ll4i) 2 

Zi 


s n‘*p <pQ, ^fwwm *tfipfNT s = 4a <4^ 
^4 d = Va 2 + a 2 = V2a? = y/2a 



«. C^3PF9f : 


■^s) \q vscdvsI CffQTIt 

^?T ABCD ^l»ll*fcfo*tfiKiM ^ AB = b 

tost DE = h \ BD ^4 >IIVl^R<K^a)fi>C,4 Wf 

Qpgetwwi 1^5$ ^c?r I 

.-. ABCD 4RT WH 

= 2 x A ABD «*RT WPI = 2x^/i = 6/i 

2 



4) aR# <k4si are? Jf 4c4fl RhD's <.<pIR<p 1^[ c»lw 

$44 'oilwp'® 4CT4 WQTIt 

■5R?T 4#, ABCD >lM-<sfk<M 4^4 AC = d are* 

are l4*lffa c<pIR<p 1^5 D C4S4 5 AC are $44 

44 DE = h i ^4 AC JRH ^ 

farg^CTOi f45$4*C4i 

.-. *il>ll*teQ4t%fl ABCD are WR 

= 2 x AACD *<RT WR = 2x^/i = rf/i 

2 


D 


C 



A 


B 


8. WRf W^^^4(W3TIt^rt^i 4^4 4#, 

ABCD 44C44 4*4 AC = d lt 4*4 BD = d 2 are* 4*4^4 

44*44 O fact's C^f 4*£4 i 

4*4 AC WWife JinH 4*t4 i 

'oiNol wtf4, 4wre 4*4^4 ^hc<pIcH 44^4^5*5 <pw 

.-. AACD are $5F©T = — 

2 

.’. WI ABCD are C%4«H 

= 2 x AACD are WR = 2x V^ = )-d r d 2 

z z z 











(Wl: 

i£|^ «W ^9 C^fQTTT 

ABCD 5IWI 4l^UM frNj 

>15 = a 4 < P < P, CD = 6 <5'C F t?T '3T*u<i's] ‘js'9 

CF = AF = /i i AC |tf^f?rm ABCD 
AABC 'Q AACD (TO 1^5$ i 
JlPlftor ABCD CWI 
= AABC «W WM + A ACF> «W C«M*M 

= ^A5 x CE + hjD x AF 

9 

v. frro sn?«m - tp i ww 384 ^r, 

Zt 

<#%it« ^ i 



'ttWft: ^ <4141*1*14 'TOT 2F*S x fifcfir i 

3 3 3 

.’. *)M*1 ft# -X C^3RP®f -XXX— -X 2 

2 2 2 

firtltyilBr, |x 2 = 384 ^T, 3x 2 = 768 ^t, x 2 = 256 

Zt 

;.x = 16ffl5fiTi 

3 

'tot fc# = - x 16 = 24 fltor sK = 16 i 
2 

.-. = 2(24 +16) flfcm = so ^ ft# = V24 2 +16 2 

= V832l^ = 28.84 (Sim) 

«ift*itat so flUSfir <iw ^k fr# 28.841?H5fir (stm) 

<4l4l*l«N44 2000 ^ 10 -^0 

'©l^.(.«1 I '0|lil'S<.'**£|fi>S frNj 'Q 2p3f ^ I 

’5R?T <4l4l*l«Mfl>4 ft# X tfTOJWy ftlSfir i 

.-. mw**to* WR = xy '4<II»I&I4 i 
mattes, xy = 2000... (1) <*R* X - 10 = y... (2) 

*ltwt (1) «fl y = x - 10 *lft 
JK x(x - 10) = 2000 ^t, X 2 - lOx - 2000 = 0 

■a 

* ^t, x 2 - 50x + 40x - 2000 = 0 ^t, (x - 50) (x + 40) = 0 



vSo8 


ftfefig 


x = 50 ^RRf x = —40 

RMtRIR> RttR *TT i .*. x = 50 
4RR, >1 S|)4<IH (2) 4 x (1RT RtR Rta *lft, y = 50 - 10 = 40 
frm 50 4R* 40 fifclRi 

io. R#*m rhAr bUftc* 4 4Rfi> *jm rh^i Rft 

Rt*5tR WR 1 ( 3 $R R?T, WX W®\ RHFf RK&R 

rrIrH: *i(.*i <pRi, R*ftRstR ^iIg^r x (*u>Ir 1 

• ^ c^ajTpwf x 2 <Ml»ii5lR 1 

RttfcR l^vow t>hftc<p 41 ri>1r R'Qvst 4R# RF'St 1 

Rl*5t <ilc^T R*fl<plR adcta ft# = (x — 2 x 4) Rf, (re — 8) ftSlR i 

= (x - 8) 2 R^lf^lR 

<tt*m WR = x 2 -(x- 8) 2 R’ffRStR 

wtft, 1 <s$r = 10000 R’fiRfctR 

m&fo, x 2 — (x — 8) 2 = 10000 
RT, x 2 — x 2 + 16x — 64 = 10000 
Rt, 16x = 10064 
.\ x = 629 

= (629 - 8) 2 R^fi^tR - 385641 R*flRfrtR = 38.56 <3$R (2ltR) 

fRtffa WR = 38.56 <S|R (SlRT) i 

4R# >l|V||*<sfR<K*K4R t*M*M 120 R< OT.fa. 4R* 4R*fi> R*f 24 CR.ft. i 
R<#R iRR#® c<p!R<p 1^5 CRtR 5 ^ Riff# v§RR '®ifa>'© «1WR frtRj R>R I 

»whh: »)(.*i <pRi, J il»ih®Ri < P(. ,s PWiR R**f d = 24 CR. fR. ^R? >4R IrRH'© (,<p|R<p R**j 
R^tfR ^RR <5ff«F® «TC*R h CR.R i 

.-. RM^tRRW^R t«M*M = dh R< CR.lR. 

SMIyilM, dh = 120 Rt, h = -^- = -^- = 5 

fac<# RWR ^RRJ 5 CR.lR. i 

4R# RlRM©lRt<M RtfR frrRJ 12 fi^lR « 8 fiStR 4R* ’fRSsR R*ffi> 10 fi^tR 
Rt®T, RTRR R5*ffi>R frtRf fR*iR R*R i 



x fror 

T 4l*fl>ia 


*o*1r 






Oo£ 


TO ABCD AB = a = 12 flfcfir, 

AD — c — 8 <*R* DD = 6 = 10 fflSfif i D 

« c <ro ab ^ ^*t?r <*rc* ad ^Pfetwfir %*fir df 

« CE «W \ A, C 'Q B, D CTft i 

A ABD 4<r S = 12 + 10 + 8 ffifefe = 15flfcRT 

2 

.-. AABD 4<T WM y/s(s-a)(s-b)(s-c) = ^15(15 - 12)(15 - 10)(15 - 8) 
= x/15 x 3 x 5 x 7 4»1fol>l4 = V1575 = 39.68 (film) 

mmm, a ctbt adc <*rt ww = Iab x df 

m, 39.68 = i x 12 x DF m, 6DF = 39.68 DF = 6.61 (film) 

A BCE TOtl i 

BE 2 = BC 2 - CE 2 = AD 2 - DF 2 = 8 2 - (6.61) 2 = 20.31 
BE = 4.5 (sma) 

AE = AB + BE = 12 + 4.5 = 16.5 (film) 

A ACE *TO1% (TO 

AC 2 = AE 2 + CE 2 = (16.5) 2 + (6.61) 2 = 315.94 
.-. AC = 17.77 (film) 

17.77 ft^m (film) 

vB'lK'jH >«. 4^# *TO* 10 ISflJfiT <iR* t«M«M 120 TO, m*m <F< 

*im%tt ^<f?r i 

TO ABCD <ITO?r BD = di = 10ft^m <*m* Vfir 
c?2 1m*m • 

Wlfim W»H = ^dida 

1 19(1 x 9 

idida = 120 m, d 2 = “ = 24 fiSmi 

2 10 

©hIh, <pw i 

^RT-'S^, «lf^- JR-io GSR 









od = ob = — = 5 oa = oc = — = 12 fitor 

2 2 

aaod fai^CS? 

,4D 2 = CM 2 + OD 2 = 12 2 + 5 2 
.-. 4D = 13 

w stf% ft# i3ffl»mi 

<#%t = 4 x 13 = 52 ftfar 

ft?# frtfj 24 ftftra ^ *rfpfar 52 i 

>8. UlffifcrtlltfUl <ll^«l« fr# 91 <7T.fr « 51 (7T.fr. 

4^? 37 (7T.fr. 'Q 13 (7T.fr. i 3ttf*li'SHiNfi>3 C^U^T frfr W i 

ABCD Ulf*lfertlH»H AB = 91 (7T.fr. CD = 51 si c 

(7T.fr. <7ft3> i D 'Q C <7lCT> AB ^ ^ll^Csr DF 'Q 
CF ®W i>fr i 

.-. CDEF <£&$ i 

.-. EF = CD = 51 (7T.fr. i a e n F B 

*#, AE = x ^ DE = CF = h 

.-. BF = AB - AF = 91 - {AE + EF) = 91 - {x + 51) = 40 - x 
AADE *1$, 

AE 2 + DE 2 = AD 2 % x 2 + h 2 = 13 2 ^t, x 2 + h 2 = 169... (1) 

fsrg®? bcf «*rt cto 

DF 2 + CF 2 = DC 2 ^t, (40 - a;) 2 + /i 2 = 37 2 

^t, 1600 - 80a; + x 2 + h 2 = 1369 

^t, 1600 - 80a; + 169 = 1369 [(1) <fl?T ^tW] 

^T, 1600 + 169 - 1369 = 80a; 

^T, 80a; = 400 .*. x — 5 

(1) 4 a: 4<T "SlH ^#101 *H^, 

5 2 + fc 2 = 169 ^T, h 2 = 169 - 25 = 144 .-. = 12 

tlfafsBItt ABCD 4<T CWF®T = -{AB + CD) • h 

z 

= ^(91 + 51) x 12 ^ (7T.fr. = 71 x 12 (7T.fr. = 852 (7T.fr. 

z 



$cOtr 



wjra i'b. 


852 (TT.ft. i 


^ 4$g<*M WIN 

^ ^§C5f?T fcNj ^ i (TFMtFft'G W i n «l$,RPtn> ^1 

(3 s ® 'G CTt^t <P^c«i n Qi'j's? ^ i 

^*fe ^Wrt tfWUM = nx 4<j# CWf 

ABCDEF • • • ^spSf, *M C^ O, n 

<5^“ Sff^ ^K frNj a i O, j4; O, B CTft I 
^ A40B «iRT OA = h4H ZOAB = 9 
^r 4&(A4 %< $**m c^m = 29 

;. 4^0SkI n ?R«lFF C^ c m '*&$& - 2 6n 


E D 



^r (s&& c^im *ifoiR = 4 *pictm 

.-. C^H «n%" C^tm (20n + 4) >|V|M>M I 

a oab m f^r ctiw* = 2 wm 

.-. ^ n fa'fctem CTW* *Plft 2ra >IWC4H 
.*. 20 • n + 4 »WM>M = 2n ^^TPH 


^t, 20 • n = (2 n - 4) *IWWM 
2r> — 4 

■^r, 0 =-*PICTW 

2 n 

^T, 9 = ^1 - ^ x 90° 


.-. 9 = 90° 


180° 

n 


h 


4*ltFT, tan 9 = a = 


2 h 


2 

£ :.h = ^tan 9 
2 


a 



\Dobr 


AOAB dRT = -ah 

2 

1 a 

= -ax -tanv 

2 2 

a 2 / 0 180 c 

= —tan 90°- 

4 V n 


n 2 iono 

= jcot^- [•/ tan(90° - A) = cotA] 


, , rr , w __ _____ na 2 180° 

n ww =-cot- 

4 n 


<pQ, ’tsp'gcsts <il^ <11*11 a = 4 OT.ft. i n = 5 

ir . na 2 180 ° 

Wtft, W ^'gWnl = —cot- n 

4 n ~r 

5 x 4 2 180 ° 

.-. ^ cwi = cot—g— <r< OT.ft. 

= 20 x 1.376 OT.ft. (4»iM*M&M« ^tW) \ / \ / 

= 27.528 OT.ft. (Sim) ^ a b 

wh 27.528 c*r. ft. (sim) 

VJ>. ^vs'gC'sto CSlCT* (.<plR<P ft^?T ^5 4 ^t*T, <*RT 

ft*fa ^iT I 

^ ^ft, ABCDEF <7F® O CTW Wt 

■^^Tt i WT 6fi> Ri'jst i 

360° 

.-. ZCOD = = 60° e __0 

w?\ C*m C«fW ^ a 1 /\/\ 

.■.ACOD^C^m = l-a-asin60° F \ 7\ 4 7 C 

A /S 1 VV 

= — x 4 2 ^fft$t?r= 4%/3^fftfr*r a b 

4 

cwpsf = 6 x ACOD 4<J ffW 
= 6 x 4\/3 = 24 

fte# chum 24ftSm 


A a B 


*o$1r 



*o$1r 




V50i& 


E 

vSik*H 2HrS Bwki 'oilc«il(.<p 

^) 

^) c^gt^ wr fafa ^ i 

«0 f^mn fa# <r i 

1 -H- 1 

5 50 C 

^) tsar «l^lw, c^30 ASOD wra <W ADE Ql'SJ'StWW faa$ I 
ABCD 'ailil^WWW Wfa frfa = V50 2 + 14 2 (TT.fa = 51.92 (TT.fa (£ft?T) 

^) ABCD <£& WR = 50 x 14 (TT.fa = 700 (TT.fa 

0)*W*M ADE «W CW®f ^ AD • AE • si nZDAE = ^ x 50 x 50 x sin73.74° 
(Tf.fa = 24 x 50 x 0.960001 PT.ft.= 1200 OT.ft. (2ftt) 

CTO? CW»M = (700 + 1200) CAfa = 1900 (Tf.fa 
’t) AADE 4 AD = AE = 50 OT.ft. = a (*#), DE = b (*#) 

.-. ADE 1 <*RT C^3Pp5T = ^\/4a 2 - b 2 

8MlyilBr, ^V4a 2 - b 2 = 1200 

by/ 4(50)2^ = 4800 

^T, 6 2 (10000 - b 2 ) = 23040000 |faf 

^t, 100006 2 - 6 4 = 23040000 

^t, b 4 - 100006 2 + 23040000 = 0 

^t, b 4 - 64006 2 - 36006 2 + 2304000 = 0 

^t, (b 2 - 6400)(6 2 - 3600) = 0 

.-. b 2 - 6400 = 0 WTf b 2 - 3600 = 0 



^T, b 2 = 6400 b 2 = 3600 
b = 80 b = 60 

b = 80 ^T, l • AD ■ DE ■ sin ZADE = 1200 

Zt 








^T, ^ x 50 x 80 x sin ZADE = 1200 
^T, sin ZADE = 0.6 
ZADE = 36.87° (£fm) 

AADE <*RT I^T = 73.74° + 36.87° + 36.87° = 147.48° 

f%^ fa'jjOSrt = 180°, b ± 80 

b = WSm,\-AD-DE- sinZADE = 1200 

^T, ^ x 50 x 60 x sin ZADE = 1200 
^T, sin ZADE = 0.8 
ZADE = 53.13° (8im) 

AADE <iRr I^T = 73.74° + 53.13° + 53.13° = 180°, b = 60 

larg^Stf^ *|R%IT (50 + 50 + 60) = 160 




>ii^# srfro frNr so sw 60 i ^ « ^?it 

$,c®il i Alevas R*st?r 4 Pu>ta '3$, v®w *ttU5?T C^3RF®T f^?T 

i 


vs. <imiw« frNi 40 fifcfir sw 30 f^mi f^scr ^ Rf 5 !^ 

'°ll<.5. I ^'SfWW Wtfl^P 0 ! ^1*1 ItH t*iq»(£|<p(,oi^ — ^C®1, (Wj 'Q 

z 

spy i 


8. ^4<pm wfa bUftc* 5 ~P®5\ #st^i Wm C*M*M 

500 *jFT, wfa CWf fafa WI 

<t. «*Rsfl> ^WWM *lR%lt ^IlilWWW <lR^V||«j I q|flyol«Mfl>4 frtfj 2R7«m 

^ ffw 768 i 40 PT.ft. Aifcm *im to 

cs# ^ 5 ^ <im ®rt^? 


fc. cwi 160 i fr# 6 RSm ^ w 

C5Rlfi> ^ffat?T ^ I «||4M*UII«N44 frw « 2HW?fWl 













>|IWI*oRm> 4 ^ vBbb^H 

'Q vSw>\o| ^ I 


3 

4 


WT ^ C%4«H 363 ^ff^m^r, tfwffa 


v. <*rc# ffw 4 wii ^ih i >i|vii*<oRc<m ^ 125 

ifi^ v5w>vsi 5 Islftfir Rt®i, wf?r 1 %®f?r ^ 1 

&. <*Rsfl> fc# 30 (TT.ft. <*TO 26 C*T.ft. i <*R[ ^5*f 28 OT.fa. 

^.c®i <PG4g frNj R®f?i i 

io. <*Rsfl> *tf?pfat 180 (TT.ft. ^ ‘fi^W <F<ffr> 54 <?T.ft. i ^ 4<R 

C«M*M ^ i 


ii. <£T^fi> ^ifsRltCSRr '>i»ihssl«i t'tt'fa 8 <?T.1%. ^ «W ^5 24 

OT.fsf. I §lf*lf®f?nC5I?' f*i»t£|«P®i 312 (Tift. ^ 'sW »3$fi>s frNj fa# WI 

i*. ««Rsf& tifHfstiiiw^ fcfa 31 <?r.fa « ii <?r.fa ^ ^am 

10 <?T.fa « 12 (TT.fa I «*RT fafa^H 

i®. 4^fi> ^ 'ai^'gcewl <?P® <?IW C^lfap faj[?r ^9 1.5<*ra ffW fafa 

<P3 I 


i8. qltM+ltl fC^ fc# 1501Sfl>t?r <W 2K 100 ftfa* i <If1Mfi>C<l> <##T 
<P^N ®JMJ I^<P ' 5 TW Rw 3 Ri>ls "FS^f ti«u 'Q 2W W||(* I 

^) $*rc?Er ^®«i# %m ?Tsfa*a ^#t ^t« i 

«t) wwrMiw 

«t) ?rt*slfi> *IW ^RJFa 25 <?T.fa fc# <*R* 12.5 (TT.fa St^lRf 5 !^ ^lfi> 

W? 

id. fas? to? tb*J 1XR 4$$l«r4 C«M*M fa# TO I 



i®. fa^ fesj ^IJ C«K?F ^fgCf C«M*M fa# W i 











^5 


&RJW ^Tf ^ i (RftRT ^CSR r 

*lf?if*f c = 27rr, <.*HI<.*1 7 r = 3.14159265 •• • 

^pFt ?R*ijt 1 7 T <*rt "str %*tcr 3.1416 w wr 

TOT 1 ^B 3 fe c < plc*il ^0851 RflRR ®RI ^ll<pc«i 7r <£R 'oiRsi ^R 
^R 5 R <pw <303*1 ^fPR 'SfR fR c t?T <p*il *iR 1 



vSnknH ib*. ^g?T ^JPf 26 (R.ft. '5^T, 4R W 1 


■»whk: * 10*1 <pf<i, ^oqs ORR r 

;. ^03*1 <Ul > 1 = 2 r *lf?if*f = 27rr 

26 

StSlIyilw, 2r — 26 Rl, r — — Rf, r = 13 (R.f*T. 

A 

;. = 2irr = 2 x 3.1416 x 13 OT.ft= 81.68 <R.ft.(£tm) 

^alwk frNl 

*)t*i <pQ, O t<peaRpjv ^c.'QS ^JRR r AB = s ^3i>l*t 
<R>C® 6° <3>M i 

fSSU = 2nr 

^g?T <R5C® CTtt ^«Hf C^K = 360° c^t® 

Wi *if^rw e° 

(TFHRt m ^mt ^*nr c^® 5 ^ <tfh «Jr 

0 _ s . _ itrO 

“ 360° = 2 ttt ’ S= 180° 



*o*1r 








vs. « fWl C%4*W 

topic'll ^5 ^l?ll wRS'S <f|«ll<p|(.<p ^GWvfl ^*ll <4^? < |'sR>C < P <4^*t < J'SC' s K‘i)3 
W ^ I 


^ 4 *ii: <£&$ m « 2 H^R-*i ^fsps c^» wp fs<i>«ii w 

■^ii 

o *rfaffi?r ^*i?r a '•q B *$5 f^ ^r, 

ZAOB «*RT «l'em4 CM « OB <iR* AB ^IC*Br 
^rsCTtC’t »lffo <44# ^a<p«il i 

<3*44 G*t%^a ^H44t <4?7# OT, 4Jt4t4 r ^C®T ^C54 

WM = nr 2 

*om wtft, ^54 <?fm m ^mr cwf ctw Jr 

^Q&k*l4 I 



<4 *rttar ^rat ^4*1* %b *1# ct, <44^ ^54 tj^t> ^st?*t c^sr <44? 

<44t C4 m #flhr %*BT Wt44ff <4144 *lforW *PHytllW i 


wc,*i <pfs, O wqsRPHj ^c'QS < Ul 3 1l4 r 1 AOB wif# 
APB 4ft*l4 $*14 W44R, 4t4 Wt *lfolW 6 1 OA <44 
^*fir W 41 

fS4«1l AOB <44 WH _ ZAOB <44 *lf44H 

^9<P«ll AOC <44 C^3RM — ZAOC <44 *lf44M 
TO?*IT AOB <44 l*M*M 0 r , _ 

f3<Ml AOC <44 WR 90° 1 J 



4t, ^ll AOB *4RT WR = 


e 

90° 


x AOC «OT WR 


= — x ^ xWCWl 
90° 4 * 


6 


1 


_ X - X 7 T 

90° 4 


360° 


x 7 rr 


Q 

^ 84 fe fS 4 « 1 l 4 (WH = X TIT 2 

^t to. <44# ^ff54 4Jt4t4 8 C4.fr. <44* <44# ^35t*f <7FC® 56° (TFH fc**Rr 4RTC4, 

^35tt*t4 frfrj < 44 * fs<MM wr frfr 4*4 1 


44 I 4 H: >ic*i <pQ, ^C'Q^ 4JI4I4 r = 8 C4.fr., ^Qbk*i4 frNj s <44* ^'Qt>l 9 f ^Nl c^va ^.*14 
OTW 0 = 56° 

^t-'s^., ’tfrs- w->o cat*f 



®>8 




'simt wfr, s = 


7T r6 3.1416 x 8 x 56° 


180° 180° 


OT.fr.= 7.82 OT.fr.(8H?r) «<W 


x 7rr 2 = x 3.1416 x 8 2 OT.fr.= 31.28 OT.fr.(£lt?0 
360° 360 


^O. t£|<T s f^ 4Jl*1 'Q *frfk *ftk>J 90 OT.fr. ‘JC.'GS <Ul^1l*f frk <P<I I 

*i*kh: »«.*i ^f?r, r 

‘JC'33 ^IPT = 2r <4^5 *lfrfr = 27rr 
Sftllyilw, 27rr — 2r = 90 
% 2r(vr - 1) = 90 


% r = 


90 


45 


= 21.01 OT.fr. (stm> 


2(tt - 1) 3.1416 - 1 

frck^r^Pltf 21.01 OT.fr. (stm) 

fr$m 124 frtar 1 ^rftk otot 6 frfcm 
(£R# ^©r 1 C^3RP«T frk ^ I 

*mk r ^ <n*®m ^k #. 

124 

.-. r =-frjfir = 62 fr»m <*R* .R = (62 + 6) fr$m = 68 fr»1* 

A 

"Sink CWH = tit 2 «iR* HlW* *fok C«M*M = ttR 2 

:. es&FF 1 = ?|*s|^ -sink t*M*M - ■smk t«WHM 

— (7ri? 2 — 7rr 2 ) — 7r(i? 2 — r 2 ) 

= 3.1416(68 2 - 62 2 ) = 3.1416(4624 - 3844) 

= 3.1416 x 780 = 2450.44 <frfal3l« (2ftt) 

frtk wm 2450.44 ^1fr$m (8mr) 



tiR# ^5? *lfrfr 440 fr5l?r i ^ ^£3 'o|^sRR\» frfrjfrk ^?T i 


ifR# 12 OT.fr <*R* frfrj 14 OT.fr. I <?Ft® 

CT (.«pN <pw frk ^ i 

*whh: *i(.«i <pI^, < 1Jl > 1l s 4 r = 12 OT.fr., ^qdIc^RJ s = 14 OT.fr. c<pmj 

fcvto c^tm frfst *rfkM 0 
^mt *nfr, s = ^ 


*o$tr 




'srajra yjj. 


^T, 7r r6 = 180 x s 


% 9 = 


180 x s 


180 x 14 
3.1416 x 12 


= 66.84° (srm) 


frtffa <?m 66.84° (£im) 

■*um 4.5 frft*n 360 fr5m *w 

J l a <hH: W?IT 'oiks?, bl<M<) ^JPf 4.5 frftliT i 
4 5 

.-. ?M< r = — = 2.25 flfcfir *lfrfr = 2?rr 

2 

■sict ^f%, ^Pifl> 360 fifcfcr *w n i 

SWIyilw, n x 27rr = 360 


^t, n = 


2ttt 2 x 3.1416 x 2.25 


25.46 (2tm) 


.-. ^rti» sn?r 25 

^‘i *8. 211 frSm 20 OT.fr. om wt 32 ^ 48 , -$m 

frfr I 

211 20 OT.fr. = 21120 OT.fr. 

*10*1 <pR, bl4l R 'Q r C<HI(.»1 R > r 

.-. Wtf <lfrfr 2ttR « 2tit <iR* (# - r) 

StflT^I^, 32 x 2ttR = 21120 

^ _ 21120 21120 ,„ tn4 „ fe _ 

^ = 105.04 OT.fr. («im) 


21120 


21120 


32 x 2 tt 32 x 2 x 3.1416 
48 x 2vrr = 21120 
_ 21120 21120 


^T, r = 


48 x 2 tt 48 x 2 x 3.1416 


= 70.03 OT.fr. (sns) 


.'. R — r = (105.04 - 70.03) = 35.01 OT.fr. = 0.35 fr (sttU) 

bi<pi -mm*® t 3F'5?t 0.35 fr^t^ (stm) 

'SlK'*H ^C'Q^ 14 OT.fr. I ^<pfi> W(£l«p«1 ^ ^C'Q^ I 

<ll$U &frj frfr 1 

^ ^»(hh: *k.»i <pQ, < Ul 3 il*4 r = 14 OT.fr. <£R\ <il$s 1*1*0 a 

S .-. ^5<r WW 7Tr 2 ^ WW = a 2 



'Oi'Js 




Strllyilw, a 2 = 7rr 2 

a = 0F r = V3.1416 x 14 = 24.81 (£tm) 
to?T fcNl 24.81 <7T.ft. (2fm) 

to abcd *rm gtffc ^ifsr 22 ftor ^ aed 

<£&$ ^>r^5 1 ewfli* ww Mr w 1 


'sjot ^f?T, ABCD ^fc^»aifi>?r slRxil^ frNj a 

E 

^T?, ABCD M*WW = a 2 

^rmm, AED V to ,, _, „ 

22 ^ 22 ^ 

.-. r = — tor = 11 tor 

z 

^r°s, AED WPI = ^7rr 2 

2 _ 

B C 

.-. WP$ CWI? CWI = ABCD 4wil WW + AED ^^S3?r W»H 
= + ^ 2 ) 

= (22 2 + \ x 3.1416 x ll 2 ) = 674.07 ^^Fltor (2tm) 
tos c«M*M 674.07 ^*ftor (smr) 

to abcd ws « sp«r ^«rt^5r 12 Itor« 10 Itor 

«flTO DAD ^SK*! i 'fsm DE 4<T <*R* ^4 CTO CW1Ml ^ i 


£ 



22 


^Stwfir r = AD = 12 tor <sra* <?FM 6 = 30° 


.•. ^Qt>l*f DE <4^ frNj = 


3.1416 x 12 x 30 
180 


7r r6 
180 


= 6.28 tor (sira) 


9 


ADE TOlWl* WH = — x 7Tr 2 
* 360 

on 

= — x 3.1416 x 12 2 = 37.7 (Sim) 

360 


E 



^nrr©w abcd 4«r M12 ftor <*rc* £K io tor 

.-. ^rfwcto^ wr = M x sw = 12 x io = 120 ^ftor 

.-. ^ff CTORT WM = (37.7 + 120) ^^Htor = 157.7 (8|ftr) 


*0$br 



*o$1r 




MM 


tot? (W5[ 157.7 ^fitar (m) i 


TO: to % fi>to C«WHM tor ?*? i 














15 OT.ft. 




i. <£T3>fi> ^33^ <m® 30° C^H ?>t? i ^ff3? ?fl? 126 C?.1?. ?J«T 3tt*l? (Ml I? 1 # 
?*? I 

*. sfc ftto 66 to? «c*t i- toft <4TO c^mst 4to ^c? 4Mi <$ to? to 

Z 

tof? ?*? i 

®. 4?*fi> ^sRFfl? c^aRpf 77 ?*ttot? 4?* ^cs? ?M< 21 tot? i ^33tto <m® ot 

<m«t ^*1 ? <pw, m 1%*f?r ^*? i 

8. 4<to ^3^ ^jrmsf 14 C*T.ft. 4?S ■^T’f <m® 75° CTO ^*t? TO i ^3t?£*t? CWf 
to? ^? i 

<t. <±l < pfi> ^'8l < Pl^ to? *h©l 'Oiks?. I ?P®lfta fa'OMS *fl?f*r <iIrc?*i 
44 tot? ^51 <H>v®|fD<i SK to <F?I 

'jj. 4 to ^to to*? to 26 Afar i TOto cto? to ?to 2 Altar sr*!^© 4 to 
*w to i *Ntar cwh tor <f? i 

s. ^rto ’ttll? toc?? to 28 c*r.At. 4?? to?T? ?m? to 35 c*rAt. i 88 Altar *w 
cro *ii>iwii 3m toe?? tow m© ’j’toim ?i? <mtt *j?c?? 

V. >3? s f& *lf?f? 220 Altar i ^ ^5 'oi*'sPfl^fl© ?’fc^C?? ?l^? frt^J to? mr i 

&. 4?*fi> ^ps9 *tf?f? 4to toi? toes?? *itotar ?TO i to? cvutort 
tof? mr i 

io. to? to? to 'ai^iSl to fito cwjH? c«m«m tor mr i 


















(Solids) 

'0(1*1'®|<p|«i (Rectangular solid) 

f^r <ms\ >ivii«o«m ^ii?rst?sra ^ *h<i* 5M> ^(Rrsi^t? i 

■JR?? ABCDEFGH i i# AB = a, 2H BC = t, 

^5T AH = c 

L fa#: ABCDEFGH ^RT©l4t? <j>< AF i 

AAFC 4 BC 1 AB ^ AC i 
.-. AC 2 = AB 2 + BC 2 = a 2 + 6 2 
^imm, AABC 4 FC LAC <*R* AF i 
.-. AF 2 = AC 2 + CF 2 = a 2 + 6 2 + c 2 
.•. AF = Va 2 + 6 2 + c 2 
.-. - Va 2 + 6 2 + c 2 


£ £ 





*. ^R$f WFR WH fa#: 'a|li|V4)|4N vn^fiio 6 fi> CF*fH?T, fatffa 
' 3 T 5 rt»r i 
















i'b. 




o. 


^HT5W?r vih<i^<i wf wra wr 
= 2 (ABCD wra' CW1 + ABGH WRT C^Ff 
+ BCFG Wl?r C^aPM) 

= 2(AB x ,4.0 + ,40 x AH + BC x BG) 

= 2(ab + ac + be) = 2 (ab + bc + ca ) 


H i 

G 




D 


C 


A 

H 


B 

G 


«||«V6H = Wx «Wx ^5t = abc 


<aiHN4H *M4*{pl « ^5t AA\ACA, 25 C*T.ft., 20 0*T.ft. 

15 C*T.ft.i *flF3T ’TOT WRT C«M*M, '6IUIV6H <*R* fafa W i 


’rnr: tot vh<i*s«i a = 25 ct.R, & = 20 <?r.R ^ 

c = 15 C^j^T. 1 

.-. V|H<)^n>'S) *R4f WRT C«M*M = 2 (06 + be + ca) 

= 2(25 x 20 + 20 x 15 + 15 x 25) = 2350 PT.ft. 

4<R ^ll^voH = abc = 25 x 20 x 15 = 7500 AA <?T.ft. 

^ = Va 2 + ^ + c 2 

= V25 2 + 20 2 + 15 2 = V624 + 400 + 225 = \/l250 = 35.363 PT.fr.(fiim) 

fTO# WRT (WW 2350 A^ CA$A., ^TWT 7500 AA (TT.ft. AAffc fr# 35.363 
<?T.R (£t 1 ?T) I 

Am-. espm frNj, spa « crot 4<r ^nro, aaa wet cwt 

<P(.4si frNj ^?T I 


(Cube) 

AAA*$A ft#, SPA « ^IH TOT TOP AAA 

AAtAA\ 

TOT <pR, ABCDEFGH *i«i«p i t*ET £1*6 = 8W = 
v5w>\s| = a 

i. ^ET^fi^T <Pc4sl frNj 

= \/u 2 + u 2 + u 2 = V3 a 2 = -\/3a 

= 2 (a • A + o • d + A • a) = 2 (a 2 -I- o 2 + o 2 ) = 6d 2 
O. 'o||«'8*i = a - a - a = a 3 



AAA 


cwt 96 Atfp$p[ l 4<T Atffc frNj fafa 1 





*Hhh: *\<A a 

:. <*r ^4 ffw = 6o 2 ^ ft# = V3o 
zmmz, 6a 2 = 96 ^T, a 2 = 16 .-. a = 4 
.-. wfa fc# = y/3.4 = 6.928 fi^R (2tR) i 

frRj 6.928 (grra) i 

<p|«r: ^RC^R *fR 3 (R.f^J., 4 OT.t^i. i^Rv 5 (R.t^i. i ^R* R>*ifi>(. < p 

*11®IC?I ^R 5 fcsft ^Rt 'SJPlt I R1R «i*i<.<ps ^Rjff WiilW 'Q -q&fa frRj 

^R l 


CT®R (Cylinder) 

C4»lMl qRteWWM <R i 
«Sf ^tp Fgfe <RRtt®T OT *RR*p ^ ^f, 

<r*r ^t ftPi^R ^rr ^r i ^R^fw c<wc«r 

TJ^ Sjl^C^ ^JR^R ^r, <J^>'S«U<P t£|^v '3T5ffij\S«nC < P 

«^s5T ^ -^ii >ivii^h ^ffNrsrR 

<n^fT>c^ m»iw<i Rt ^<itw <r*it ^r i 







<4<pfi5 C^R ^TRt*T r vScovol h 

i. WR = 7 rr 2 

W 5 }^ W«p»i = x v£w>'®l= 27rr/i 

O. '©c«'is OT2R«T Rt ^RSf WR c**ft£|<p®i 

Rt, C^3R«T = (-nr 2 + 2tt rh + tt r 2 ) = 2irr(r + h ) 

8. W = 'ff^R CRvSRRT x v5a>\©|= 7r r 2 h 


*o*1r 








vBhk-jH «o. C4*iw4 to®t 10 c*r.ft. ^ ijfrR rmr 7 <?r.ft. ^pr, 

4<r <£&? cwfi fafa rrt 1 

RRttH: RFT R#, >151^8^4 C4«1W4 ^©r /i = 10 PT.ft 4R* RJffltf r 
.*. <4R v ©il4's*i = 7rr 2 /i 

= 3.1416 x 7 2 x 10 = 1539.38 RR CR.lR.(£im) 

<ilR\ RRSf ^c&4 C^3PM = 2nr(r + h) 

= 2 x 3.1416 x 7(7 + 10) = 747.7 R’ffRfctR (gift) 

R*tW: 44# «IUM4»H RRRffStR RM 44# RRfS^fw ftfa&l4 fcsfa 4*4 i 44 
*[^*W5i wr 44? ^mv6H f4«f4 4541 

^il^l Oi. 44# 4tt5[4 4&C44 4H RW5f 10 CR.Ir., 9 OT.ft. « 7 OT.ft. I 

4ls#4 fe'oura 44$f <£&4 w«n<p»i 262 4*f C4. ft. 44? 4tt^4 ^5 44t4 I 

4 s ) 4ls#4 v °ll4's*l ft^fa ^4 I 

4) 4l4#4 <7T94tPl4 ft# 4*4 I 

«l) 4l4#4 ^54 frfriRT ^ 4liRP# CTtBff TO 44# 4*f 16 (TT.ft. 4PT Wlfifcf 
t«M*M ft# 4*4 l 

44t4t4: 

# «R#4 <ll$M4 4TR 44TO 10 CR.ft., 9 CR.ft. « 7 PT.ft. 

.-. <ll4#4 4l$M4 qUlteH = 10 x 9 x 7 = 630 44 FT.ft. i 
4) *10*1 4lC^|4 X. l>l < P*ll4R 4lt^4 41^.044 ' 5 Tt‘®t 441^*0*1 10 PT.ft., 9 C4.ft. 'Q 

7 <?t.ft. 

.-. 4fc^4 fa®C44 4t*t a = (10 - 2x), b = (9 - 2x) 

>Wc=( 7 - 2rc) CR.ft. 

4t^4 f®\©M4 44$t WI5 PM*M = 2(ab + bc + ca) 

2t?|lyilC4, 2{ab + bc + ca ) = 262 

4t, (10 - 2x)(9 - 2x) + (9 - 2*)(7 - 2x) + (7 - 2s)(10 - 2x) = 131 
4t, 90 - 38z + 4x 2 + 63 - 32x + 4x 2 + 70 - 34x + 4x 2 - 131 = 0 
4t, 12x 2 - 104x + 92 = 0 
4t, 3x 2 - 26z + 23 = 0 
^T-'©$., W->0 C2|ft 









^t, 3x 2 — 3x — 23x + 23 = 0 

mt, 3x{x - 1) - 23 (x - 1) = 0 

% (x - l)(3x - 23) = 0 

mT, x — 1 = 0 Wfat 3x — 23 = 0 
23 

%x = l Wt, x = — = 7.67 (£fm) 

o 

^5 m ^cjrt *rf?mtt p m c^Rfim ux.^ *rter m i 
ft?# <jf? i 

«t) abcd <RFm at?5Rj^ifsrfrRj io <m.ft. *r<p*mFF o 

CWTOI 

« wtft, w *m~m^ tow 

<PM I 

.•.OA = OC, OB = OD 

aaob finest ab = io 

tfMCT, A£ 2 = 10 2 = 100 = 36 + 64 
= 6 2 + 8 2 = OB 2 + OA 2 p3f uplift] 

.-. OB = 6, 0,4 = 8 

.-.AC = 2x8 = 16 (R.ft. ^^<BD = 2x6 = 12 OT.ft. 

.-. TO CWI = - x AC x ££> = - x 16 x 12 = 96 (R.ft. 

2 2 

«nk*H vs$, c^twt ^R^m frftj 8\/2 <m.ft. '^pt, >*m wfo frfti 'Q 'oilii'©«i 

ft# i 

*ic*i <pft, m^rc^m *rm a 

.-. wife* *(&®C.«HI wft frNj = \/2a, ^# fc# = v^a <iR* ^tWf = a 3 

anfff^rt^, y/2a = 8a/ 2 ^t, a = 8 

.-. ^Ft# W = V3x 8 = 13.856 OT.ft. (aft?) 

«||*|VoH = 8 3 = 512 ^R (R.ft. I 

ftc# ft# 13.856 <?r.ft. (arm) ^ «im^*r 512 *r <m.ft. i 

O®. C^tWt 'aiUlvftt^WM frftl 12 <?T.ft. aW5 CR.ft. i ^1$JT 

t>^ftt<F wmiOT <m ^R^f fc**nr ^m ww ^ ^rm^r ft# i 


D C 



*o$tr 



?RftR: OTStf uiUl'sWWR frRj 12 (R.ft. ^ 2R4 5 OT.fr. i 47?F ^ ^IfST 

b^f4i<> OlMlM TR^TffW <R*R '6|lffo« WRg *JR ^5t /i = 12 

OT.fr. ^fr?r r = 5 OT.fr. i 

*H<^ *|&®W5l WR = 2?rr(r + /i) 

= 2 x 3.1416 x 5(5 + 12) = 534.071 R< OT.fr. (3R) 

t£|<R «||«V6H = 7T r 2 h 

= 3.1416 x 5 2 x 12 = 942.48 *R OT.fr. (dfeT) 

frfffa ^WH C«WHM 534.071 R*f OT.fr. (dt*) 4R? «lliW 942.48 *R OT.fr. (dR) 

'3*3% l l%yb.8 

i. <£R# ij^T> >frfri> ^IfTJ ftfrl -JRTO 7 OT.fr. «<W 5 OT.fr. '5OT, «*RT 

*fr%mr wr* w OT.fr.? 

^) 12 *) 20 d) 24 R) 28 

$.. <£Rs1r> Oldest?! frRj 6 OT.fr. '5OT, <*R C^3RF«T W r 4 OT.fr.? 

^) 3a/ 3 *t) 4\/3 ’t) 6\/3 ^T) 9>/3 

o. >R'A edlftlfoo© 

(i) ^Rt^ diwlB ctM *ptc*h ww i 

(ii) WFfl fargtSR ?Rfr I 

(m) ct c^R tod* <ifr*4 c*w frdfte ^*4 doow»ll» 

C^R ^C*W ^'90 i 

^) i 'Q ii *4) i 'Q Hi d) ii 'Q iii R) i, ii 'Q iii 

8. r4wwi £ri% frfrl a <4R5 ^4 d ^OT 
(i) WM a 2 ^4 W 
(ii) dfr^frf 2ad W 

(iii) d = \/2a 





0*8 




i'Sii *1) * 'Q m *t) u 'Q m ^1) i, ii 'Q m 

fe<r ^IJ 'ai^-nlw fto?t (fr - S) sfettOTt* to?t *tl'Q: 

E 



(t. ABCD «lU|fcWWsl ^Mt M W OT.fr.? 

^) 13 *) 14 »t) 14.4 ^f) 15 

fc. ADF Ql'SjOSK! cw*M W OT.fr? 

^) 16 «t) 32 *t) 64 ^) 128 

vlG5 ^rasr *ifafr w OT.fr.? 

^) 18 *0 18.85 (2tm) n) 37.7 (2t1?T) *T) 96 

v. M 16 frfcfir, 12 ftto « tost 4.5 fito 1 ^ 

•jfroMsi (wh, frfrj «'aim^H Mr ^r 1 

b. ^rnr®i^m wr*g<r fcfrj, sw « tosm 21:16:12 wf?r &Nr 

87 OT.fr. ^OT, *M<r*§fi>« WRT t«M*M Mr WI 
*o. <£|<Ffi> q|*|tt|«l4 vh<|* 5 48 <r*frto ^fr<T to* ir*li|i|H i 4* test 3 ftto 4<R 

13 Atari «ium*h M « wR'friwi 

ii. ^rt?r©t^m ^pIun <iks^ 'sjt*t ^r^rt^w 8 OT.fr., 6 OT.fr. 'q 4 OT.fr. i ifl* 

Itocg? ' 3 T 5 » s l € f <$C&* C^3RF«T 88 **f OT.fr. i <ql<$|fi>S <Plcta fr'fr *>* i 

H. c^ntOT* &Nr 25 fito, to»t 6 frto «w <$P 30 OT.fr. i 4 <rii> ^$<r &Nr 
10 OT.fr., 2P®T 5 OT.fr. <4*? tovsl 3 OT.fr. i OTQ$iMfi> ^ frt* taRi ‘P^c.'s £|ci)l®t*fl?i 

^u>* ^ut frfr *>* i 

i®. ^rtffto <?^3FM 2400 **f OTfr. *OT, 4* frfrj W? 

>8. 12 OT.fr. tostM^ i£R# C<4<1CH<SI ffrfT 5 OT.fr. i 4* *(&®C«M CWI « 
'ailii^H Mr^ri 


*0$br 





i£. 4C<MW« WsW C«M»M 100 (R.ft. 4RS 150 ^R PT.ft. I Wffl 

te$T i£R? W I 

Vb. *R^fll4 PiRKbltoH (Wf 4400 <R.R i dRT test 30 OT.ft. ^R 

TRSlWR l«WHM Mr <7R I 

is. <iRsfl> (RRR *tlteR Rj^WH « 4l$M« ^JR *RR*R 12 (R.ft. « 14 (R.ft. ^ 
*flteR test 5 ftte I ^ ^R (R.ft. C«ll$R 'fl^T 7.2 StR ^iR (RRR 'S^T 

^R I 

iV. qltM«l4l«Kd*lfr# 12fflSfiT«2W5fatei «lHM4HC > *Mfl>t4 

i£R>fi> «|'Gl<p|«G' s » s 4 <?RtR RlWRRF^3t ^Rt ^SRpR^s R$£*f *|R «TRTRt 
^Rt l 

^) teCSR' ^5ff*tR feRjos R$^*v5 <i4*lh^ te i 
* t) fSH>l4 ^JRMt <IR i 

*0 S|f% R*tftiSR RR *1 RIos 50 te*t *Rl> "^R C^lt> 1 *Rl> Ml ^R i 


its. f&3jfi> ^PRT « f3<Mlil I 

^) ^*ft*»Wl|lR frRJ 'Q ^rf^pfRt f*M?f ^RI 

*t) R^t< CWR Mf ^R l 

«t) ^r ^tfsr c^tRt ^5^st &m rcs 

^|*<*>R!^5 ^ RfftR R?t?*R C^SRR fa# 


RRHsfaptR 5 ^ ABCD «IH|VWM BCEF teUH ^Pt BC. 

^y) test RmmI to RRfteF vq Rt?T5C^3it^ Ear rNs 1 

*0 Wit'S ct, ABCD *#%It BCEF *#%It WW RW i 

*f) 'aiR^wjlS* £#J « £tt?«R ^*tF5 5:3^ tfWlitol *#%IT 48 ftfat ^PT, 



RtWMfafa^Ri 


iRRTSt 


2tt7«R 


Mft 4R? t«M«M 1200 I 

^) ® WC4R RtWI 'aHfl'aWWW *lM*lt fa# ^R i 
R) S’fo’MlfiR C^appR fafet ^RI 

«0 'eHfl'ol^lHWWM 41 $M bVgPfo 1.5M*TO$t 4<J»fi> <IN 4R0s 25 x 12.5 

r< <r.#. 's«#ft$ ^ds?r Mr w i 



WJtTT M 


(Statistics) 

R«eh 'G vS*W*|* ^5Taj*lMlil ^5% 'Q \§*II<.'Q<I '©mlC'IS I 

^tJ 'Q fcTO* ^TSp|«R 'Q R J '©lws R'iJIiK.'IS l ^ vS*|il<.* 1 <] *Jt3t ' 0 |<uK'® 

■^Nt 'Q faijtow «RW 'Q «mh ^Nff© '5^r ^5 'Q i&’ft'S ?fW*t <£) 

W$ ^*ltWl £||>|I»1<J»v»lW f*w% vgafr Ul'StW* ^fT C^R?rra W& 'Jst <2£|f®t 
<*IW 'SIlMlIHl TO 4<R «ltc*t <2lf«tf^W ftWFp fam TO 

w^i ^ to<iRtoiii 4 cate ^wwi^ «mro, «m?*ijr ^st, 
c<r*rr, c^t?f st^st *Nto *n? f wf « ^sjifw w*i wro « 

f*ITOi 

(3 TOft cro f*m%t — 

► «W*llfe^® *mTO, *mTO <ro^5t to?© ^i 

► *mro ^fgcr« c^tm tow $*rra wt to?© to^t i 

► c<p«1<j fifr'ITO *Nf^ ^iNJt <p*o» *ttTO i 

► sPHTO *rf?TOt *N^?r eiuil*3l*M TOJt to?© *nro i 

► >Kp1»*® ’fa!'©*! ^Tt^tW ^PtR 5 'Q 1%*fa < P^C'® I 

► ’NTOJt <l^et 'Q '0|fet'» C^tt C*T«lfk3I^ ^Jt*Ut <P<U.v® *ftTO I 

^*t 5? iM 5 T (Presentation of Data): v ©il»ml Wff%, i£T5R 

TOfat% ^*tF3 I '©lyrqhl^fa TOTOJfara' <J>ll>lVM I '©|R»1 )A!)\»|c<i 

to* <*iw >i«i>i 9 TOtw% faro© ^t%© ^ro *ira ^t 1 siwsh ^ 

faru-na 'Q TO i TO ^I'olW TOft^ TO ^t'© ^?f 

TO<rr TOt f«tc# i TO?t wtft, cror ^*rra TO^ to?© to sjto to ’tfro 

^ i «flTO G#t W(H « (2lR TO f^ wt? TO 

Rw*1*i ^l#t t'©!^ ^1 "^U i <4 , *ifaT ^11^ 'Sil^gyl^ 'sit^OCST Wvm fiwH 

^1#i ^1^lc®lll>ll ^t ^It I 

i. C^it IW %© 'Srl^illQ 31 fw<i ^©TWlT 

C>l*lf>lillt>l (WaTt JJF \11 «t e PR , «Ur ^ ^ I 





WjRl iH. 




14°, 14°, 14°, 13°, 12°, 13°, 10°, 10°, 11°, 12°, 11°, 10°, 9°, 8°, 9°, 11°, 10°, 10°, 8°, 
9°, 7°, 6°, 6°, 6°, 6°, 7°, 8°, 9°, 9°, 8°, 7° 

*mu>ui csft u \ 

* 1 %* = (14 - 6) +1 = 9 

4*9? (29f«t #T 3 ewwt ^?T WT <29f«t ^ 3i 

o 

G9f*t 3 %?I f% <29%s 9 t c l?R*lJt (s% 'Mlt ^?I) %<rH 


^mtsn (c>m%i>i) 



o 

00 

1 

o 

CO 

INI IN 

n 

9° -11° 

riii IHJ 

13 

12° - 14° 

IN 1 

7 


CSflS 

31 


^5?: c'oijiicw <29%® ^*uws ^ m ^ i wm wows 

(c^ffe) %m fcsf* ^ i 


(Cumulative Frequency): i iRT CS|R Wtm 3 <29ft 

%% ^ ^srf^© %*tira?r <29f«t *rc»&r 3 1 $m 

<29% %tf ^9 6° - 8° I ^ (29% %%T 6° '3tt>%! 8° OT. <*T*R 111 

%% (29% %T 9° - 11° 13 I 8WT (29% 11 

<*RT (29% WsW 13 CTW W *lft 24 1 24 ^ (29% 

I £fs^ G*rf«f %?I 1 5|'^3TIt?I (29% ^5IWl%s ? T c t 7 f°*IJf ^ 111 ^iHI-sl fo©1ii 

(29% sHWlfer® 24 *fl?T MCSf <21% CTW 24 + 7 = 31, ^ 

(2j% *m?*ijt i ^ i ^*iBRr 

Cfirfro i WMaiRr *»l«lfev6 %^f: 


^mtsiT (c>i«il>iiii>i) 

«m?*ijr 

sHWlfa'o »IWdl 

Oi 

o 

1 

00 

o 

n 

11 

9° - 11° 

13 

(11 + 13) = 24 

12° - 14° 

7 

(24 + 7) = 31 


®Hl^M $.. %5 40 1%9% <ilR<P ^vW'^lc's £9^ (WTff ^ft (*Jff 

100 ) i £lt*a ^TC?I?r W i 

70, 40, 35, 60, 55, 58, 45, 60, 65, 80, 70, 46, 50, 60, 65, 70, 58, 60, 48, 70, 36, 85, 
60, 50, 46, 65, 55, 61, 72, 85, 90, 68, 65, 50, 40, 56, 60, 65, 46, 76 








Rfsfa = (RiRftfr RR - R#R ■SIR) + 1 
= (90 - 35) + 1 = 55 + 1 = 56 

56 

caffi rfrr RfR 5 m rr, to «ift r?rjt — = 11.2 ri 12 [rIr rrIrr rr 

^ 5 

rrr# *jffR?*ljt ^r] 

^t? <2lft RFRR 5 *RR d»IWlfa'© R«tR?*Gt Rt#t ^R fRR^R: 


at*® h*h 

UPrf^ 

R c tR?*Ut 

d»>l«lRro R c lR?Rjr 

35-39 

1 

2 

2 

40-44 

1 

2 

2 + 2 = 4 

45-49 

fHJ 

5 

5 + 4 = 9 

50-54 


3 

3 + 9 = 12 

55-59 

IHJ 

5 

5 + 12 = 17 

60-64 

ini i 

7 

7 + 17 = 24 

65-69 

mil 

6 

6 + 24 = 30 

70-74 

ini 

5 

5 + 30 = 35 

75-79 


1 

1 + 35 = 36 

80-84 


1 

1 + 36 = 37 

85-89 

i 

2 

2 + 37 = 39 

90-94 


1 

1 + 39 = 40 


t>® 1 + (Variable): «|R*I WltR R^)I j ji><p ^s^lPR^ RfRRSRjftRR i ^Rlt$ RJW® 
R?RjtR^ WRRR RR (RRR, i 4 at*5 TO 

3RR I 

Rfe*l 'Q 'oiRI^r (Discrete and Continuous Variable): *tfRR?*lJftR ^1W® '5«W 
^ a<Ftc<R i cto ffim « 'suftfiM i (R m&n rR ^^Rta ^ww ^ ^t 
Rfe,R &®1 <P, (RRR vSil^H a <u<^vs at*^ RW i vsn<i 3 *t ®f*i J i\RJf Ryr*l<p ^Rt£3 ^JffR^^lit 
I ^ iSRRvRjRRR ^RfSSR W ~5JM. Rfo^R "5RR1 ^IR (R RRR '5RERR RR 
rcrIrI RR5R R°*ljf '5P© RfiR, CR RRR 3RR '5RR i (RRR Snl^H i >5 RtaRlat 

iRfftRR %RTS3 RtRlWl RR5R R?*ljf RCR RRR I 4 ^5t RRR, ^©t, 'Q^R ^©JlfR R?fS^ 
^Rfa5 RCRlWl RR»R R°R]t RR% RRT RR i Rl^ WR W® ^RR 

T>RR I '5RCRR RttR?T R*0R§1 C*JC<PlC«ll R?*lJt'3 i£f 3RSRR RR fps RlRI '0|(.*(<P 

RRR <2lft RJRRR RRtR aRRR ^ i <2lf«t RFRR Wl? WRJ CRtRT <2% 

^Bbb^VII 4R? RRR®) <2% fRi#RtR RR^ IrR CR^ (21% £t^» 4R? RRR©t 

(2% 2t^» %%t tRRRR RRt I (RRR, $RRR e t i a a«lR (2% £t^® Sbb^vjl « 
lRR%It RRlRCR 8.5° « 5.5° 4RS %®R (2% vBbb^lvil « lRR%T RflRCR 11.5° « 8.5°, £ 
^RJlfRi v 




wjftr yi. *tf33?*ljFT 




3*1*: CelailtW 0#3 totf??f3 to 80 WsK m 3^3 3*31 3533 WilM 
'G'5H/'Scc>vs>| to 353 ^t c PT^^5t to-H 'Q q>»lt<llI'St'© 3 e l3?*lJf ’ll#! fr# 3>3 I 


'Hit's* t®HB<a (Graphs or Plots of Data): *1331 535# 53, *^[3 5 3t3t#T ’R’jffa $3M 
#PR*lJt5«13 3*1313131 4tj53t ’W’TC'&I f353*R 313%® 31 3 5 353lf*'s 3t#1l>® 3>3l 353 4'533 
5WW 33J3 313*11 3*31 « tot^s 53S31 33* 33 I 4^ 3l#1*® ^^3^ #f 53#53I3 
31*053 $*P3t*t3 3*31 '53, 's£3 ^st ^*15313 ** 5333 ^5It^Q 35* "53 <?53f3 fHw4*» 331 
4 *31 #3?3jt533 tHl'S^i^313%® *31 'Q 53#543 3t*053 $*P3133 3|3 St#Ps >43? 
3Jt*l* 3133'$ *Nf$ i b3 52# 3W RR>s( £|*|3 53#543 3131 53#* 'Q *13*53*1 W3 
R'vslQvs 'oik«ili>»il 3*313«its. 43? *^531 4Wlw 'oitat's 33 'st 53*11531 Rtilt?. i 4*fl53'#5t53 
#3**01 to*R « 3*35#** #3**01 31# 535* 333**01 3f§* « 3#® 53*0 *N*1 33 
*1 to '®il(.«ili>«il 3*313531 

333**01 3^j>* (Frequency Polygon): V3 0#5* *1331 f3f^3 $315^53 *13*53*1 *1*1 
1*15# 1 433?? '#5t53 21353 *1#$3 $31ff33 *13*53*1 45* *13 333**01 3f^* *f*t 33, 
*1 $3133533 31*53 $*WW3 *3? 3531 1 

$31333 «. 5*1531 5 f533 io3 (2% 'bo *3 %Fl% '3*533 333**0t to*H 3531 %^3: 


'Qw (R»c«iWN) 

46-50 

51-55 

56-60 

61-65 

66-70 

333**01 (Pt*t*f)3 3**01) 

5 

10 

20 

15 

10 


*) 333**01 to3533 *13*53*1 *f* 1 


3) *13*535*13 333**01 3^5* *1 *1 

331313: 33^ 3t#t5* $3t5S3 52# 3J33H f#*3 1 C2# 3J3313 *fito 353 3t#f353: 


52# 3J3313: 'Q**? (1*531313) 

*R1b*3 52#>llv|| 

52# 33lR^ 

333**01 

46-50 

45.5 - 50.5 

48 

5 

51-55 

50.5 - 55.5 

53 

10 

56-60 

55.5 - 60.5 

58 

20 

61-65 

60.5 - 65.5 

63 

15 

66-70 

65.5 - 70.5 

68 

10 


3 s ) *135*3 2|1* 335* #> 4** 353 #-** 33133 G#l^l3l 43° y-'o|**l» 33133 

333**01 to to *lil*53*1 *1*1 35353 1 ®-33 33133 52##1 45.5 535* *tW 
35353 1 ^3f# 5353 s 45.5 3 #s 333531 *t55 wWIt's -/.a- C 33 % 313313 

"33135353 1 


331-'S^, #5- Js'ST-io 0# 








'S'S* 


Iffc 


Y 



*0 'oiii)'©(.«i< '5F© «>iR>i*i 'fR? ^rh©?h 

RAID's <il^ ^t 3 ,c*jc$, i BR?'® -sitot^^ C^tt\*t ^1^1 

w ^ffst w^i wv £f«m 'Q c*m 

'SllilW* TO(1 (SRRP'fa 2f1^ R^ (ZtR ^#1 x-’STC'SRr « 


Y 



^5^: C^t ^iRfi^ $*HCS* «jR ^RMteRT R*tffa® W^JT 
R^sW** #w c^irh ^mr ^ w ct <?r#3r <it^Tir *im, ^ ~sm wrw 
■^gw 1 «w ^r siRR csif*R ^soR^ 1 


ShI^M 8. Reps *m?qjr Rm*h ^tt#R ^55®f ^ 1 


GdRwR 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80-90 

■sf*oR^[ 

15 

25 

35 

45 

55 

65 

75 

85 


8 

10 

15 

30 

45 

41 

15 

7 


^*)hh: x-^W <pI , 1(.'st^ sR «xk,<p 10 ' 5 < p < p *rc?r y-'oi* s P <ishs ^ <pMusra 

gR 5 4 W ^ £RrS R«» 1 W« «llil W*t 'ajtol *MI 1 

1 swr 09 % eiiiR««t «c*ra 1 

x-W^ *lfcSt *R$I W *m?»Bt <If*W ^SH ^t ^ I 


$cOtr 






*oStr 


?m: <xite f*mfwR snr >iiv% Rftora rrrr str® to 

f%R R c t 7 R , *IJf r^§w ^ I 


£. ioR (21% 50 fR55R StRa TO?1R ftmR Rt#t 

WTit rcrt i sRs $*ttssR ? t c tR? , *iJt r^jw (®irwn rjrrr Rt rsr) i 


(XffiRJRRR 

31-40 

41-50 

51-60 

61-70 

71-80 

81-90 

91 - 100 

R'Prrjt 

6 

8 

10 

12 

5 

7 

2 


rrrr: ^rrr srs ^*rra Rfe^ i <£rcro <xtft rjrrkrr R*i%j[ <rr to w^ut 
Rf?$f %n 1 2t«R (Xlft (31 - 40) 4R R^OfR^ 31 + 40 = 35.5 I 


(XtffiRJRRR 

31-40 

41-50 

51-60 

61-70 

71-80 

81-90 

91 - 100 

(XtR RJRRfRR 
R^OfR 5 ^ 

35.5 

45.5 

55.5 

65.5 

75.5 

85.5 

95.5 

R'RRRjt 

6 

8 

10 

12 

5 

7 

2 


x-^F RRlRR W <pM(.'st<l £t% 4R 5 , m<P 4R 5 4RR 5 RCR 4R\ y-W$ RRlRR IR 5 RRRtf^R i 
RRW R'RRRflR ^ 4RR> RCR SRS ^RtffSR 9 t c tR?Rjt RffSf %4 RtRl I 










so* 


*)#9 


14 

12 

10 

8 

6 

4 

2 

0 


i 


i 


10 20 30 40 50 60 70 80 90100 


>X 


^HSf: ioo W{ TOISf Rm«H (TO* ^ i 



141 - 150 

151 - 160 

161 - 170 

171 - 180 

181 - 190 


5 

16 

56 

11 

12 


$»»u.<ilfer8 , t e t 5 R , *lJt differ GT*tt (Cumulative Frequency Graph or Ogive 

Graph): CTlCTt <2ift *I?T <2lft WrfaRi vSbb^Hl x-W <fR* 

<21% ^siwifev* to irote <?r#ar 

c^rr ^gttt to i 

totHnM c^n?n (2% ^sr f*ro% do ^ro<r ?rrc%t <#ro srr^ *ro<r 


<2lft 

1-10 

11-20 

21-30 

31-40 

41-50 
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12 
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18 
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4$ ftw*iw« ^t 5 c^tr ^ i 

sm $to?t «m?*ijt fimwn Rt#t ^wt: 


£tt^5 HilftM 
<2lft ^*fR 

1-10 

11-20 

21-30 

31-40 

41-50 


8 

12 

15 

18 
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8 

8 + 12 = 20 

15 + 20 = 35 

18 + 35 = 53 

7 + 53 = 60 


'TOC5R ^5?f 2j% ^ *I3(.<P ^ £pr3 

C3*IT 'sjfa ^c®TT i 


*0$br 












*o$tr 


TO: CTOTf <4* TONTO *%5 CTOtOTO 051% (to ^t TO C50?t C^f *TTO£ft«® 

fTOmfOTO TOTO sHWlfa'a WrW TOfa fcafaTO C^tTOi 


CTO# stTOt (Central Tendency): M « VR <2%5 <?F% £tTOT TOCR ^IMIMI TO 
i 'oiyrTOI^fa 'oiR»u' v © ^’ll'Q j i^5. *ilc*i^ TO^no^ j il'Sflc°i, %^||'a' j i^5 'HRIlsilfa c<pIcmI 

tor TOwfl to i ^nro *#ro© §^1^ w?*iji fa?m TOte $*ptor 

TO TO*T TOtfflfa 05%5 *m?TO 2ltp C^NT TO I ^pfk, aiWhlfa <4^ 05%s 

to c#t toi ^ttrosjcro cro# tor fro < 3 %^ toto ^ stroll 

TOTt obtain 2t^TO l c<Ptt# 'SIR ilTO R°*llt TO? R?*m ^I'Q-'I^C^ Sffafa#? I 
Iflft R?TO TO <R% TO'tRt TOim TO TO i TOR«lR <R% TOITO *%m W: (i) 
*ttfaw ($) RW (o) i 

’ilRRxp ^ (Arithmetic Average or Mean): ^ItTO wlfa, ^H'3 -^cto »(lc*i« 

*lfa TO R?*5f TOt TO 'TO TO ^*tftPPjCTO *$s TO RtTOt TO i ^ItTOsjOTO RTO 
*lfa TO <Rf*t TO TOPT 4 TOfaff® *$5 fa# TOt TO?PltO*TO CTO 'Q Ipt toto TOTO 

TOF I 4 7R55J CTO ^‘TO^TO <2# %tor tom to%r tot R?%*© TO%© ^5 

fa# TOt TO I 


fchlTOH < t. fat* CTOtt TOfi> 05% 'Pl^flicw *%® 8|T*® TOTO *m?*lJt fHC<l»H TOft 
CRTOt TOTt I Sit*® ^RCTO ^flfaw ^5 fa# TO I 


OSjfa-^% 

25-34 

35-44 

45-54 

55-64 

65-74 

75-84 

85-94 

’m? , «ut 

5 

10 

15 

20 

30 

16 
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G3f*t ^Jtf*© C p f'8Tlt 'oilc.^ Pl^l^lki^ ^jl® 9 ^© «w*i ^© '©T StMl ^TT?I *lt i 
4 (?W SfcTO <23% <2£tf«t TOTO TO<f SfTOSR ^11 

l Cl _ , (23% + (23% fwtt 

(23T«1 TOTO =--- 

2 

<23f®t ^T*u*(l*i Xi(i = 1... k) 'sw 7 R < iPi'© 


<23ft^Jl% 

<23f«t TOTO (xi) 

WTO {ft) 

(/<*») 

25-34 

29.5 

5 

147.5 

35-44 

39.5 

10 

395.5 

45-54 

49.5 

15 

742.5 

55-64 

59.5 

20 

1190.5 

65-74 

69.5 

30 

2085.5 

75-84 

79.5 

16 

1272.5 

85-94 

89.5 

4 

358.5 


Csrf5 

n = 100 

6190.0 


9 #llTO ^5 


k 

— — fi^i — —!^ x 6190 = 61.9 

n *- — J 11 If 1 


2—1 


<23f«l%Ji^5 ^ (*ro *N%): <23f«l%ji^f^ ^*nra?r ’flffifro % 

f^'fera' 'st r o *Nf^ ^t®il J iR'@r *P*rf^, file's ^ %«is qt*h^* %^*f: 

*. <23%Pp*T Witt 1*% TO 

TOVIH>P^ C«tC^ CTOTT TO^ '©II^Wl% ^5 (a) *Rlt 

®. snw <23% win to<p ^r%i% ^ %at*r to <$w <23f«t ^ji% to to to 

WIK - m%l% *$5 r ._, 

TO %J% u = -—^-- ™ TO 

^1% 

8. TO (23% WTO TO tptTO 

O’. %t% ^ fs% TO TO 4<T WX «tv5 CTO TO <Plfi*F© ^ TO i 

»Kfa»*'© *l**rt%: cdR%jh^'© 9 tlf«tfTO 


, £/i«i w u 

x = a + — -x h 

n 

CTTO, x = ^S, a = ^I%1% 9|v5, ft - i-TO (23% WTO, uji - *-TO (23% 

WTO TO /i = <23t®T ^Jl%, fc = <23%TO i 


*o)1r 






^cm in. 




v. c^t fqf%ir nqfcg ct q<iw^ Cts ^m) ^r 

J ll<lRc,'0 O'HIC'll I 7R:t^5 ^faRx.'S ^tv5 ^ '^' | 



2-6 

6-10 

10-14 

14-18 

18-22 

22-26 

26-30 

30-34 

«m?*ijt 

1 

9 

21 

47 

52 

36 

19 
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TRt^s 'OI^'O qtt*l3' 'qlc«ll(.<p *fl5 R4«IS ^1?lR ^ R^f: 


<2ift qjlf*® 

Xi 

fi 

qw RfejR> Ui = x \ a 
h 

’W’Rqjt qw fqpfe 

2-6 

4 

1 

-4 

-4 

6-10 

8 

9 

-3 

-27 

10-14 

12 

21 

-2 

-42 

14-18 

16 

47 

-1 

-47 

18-22 

20 4 — a 

52 

0 

0 

22-26 

24 

36 

1 

36 

26-30 

28 

19 

2 

38 

30-34 

32 

3 

3 

9 

csnt 


188 


-37 


^5 x = a + '^J^i X h = 20 + x 4 = 20 - 0.79 = 19.21 
n 188 

.-. fcq*n*?PT ^5 19 tW I 


^ ^llra?r ^ t^f?l (Determination of Weighted Average): v q<.«i<p C^GS 
'q^pqhl%T ^rf^R^UtGR? &«u<PS ^TR%^ -sift Xi,x 2 , ■ ■ ■ ,x n RFoq ^t?ft 

SNR'® ^Gs ’ttra i 4 ^«T C^CZJ "SIH Xi,x 2 ,... ,x n «^RT ^TtCSf 

wi, w 2 ,..., w n Rc<u> , il <pw ’ilRRxp ^ ^(.^s ^ i qfw n ^Rqjq* 

Flic'S* ' 5 lH x\, x 2 ,..., x n ^ 4^° 4 Cl* wi, w 2 ,... ,w n ~§$, '©Crt 4 CIS 2firS 

’llRRxp 

E n 

i =1 x i w i 

x w ~ Tr^n 

Ei=i^i 


'Q 

*R*ur fter ^rato fc*wm \ % <sr fastcq* 

ante ’fro f%<# w i 


R'olt'lfl ^ 

9ifc^s 




sTlffi^St 

dl$R*M 

*nc*Rr^I?r (%) 

70 

80 

50 

90 

60 

85 


80 

120 

100 

225 

135 

300 








r 


rwt: *nci?r R?«ijt crsttf *ns»Rr «r ~^n 1^w% 

R^^llf l *lfw *ttE*R ^I(d3 '5®f^ x <4Rv Pl*H% R?^ '5®R y w *F^t ^?F, «(,<! SR'S ’flPlRxp 
^ ft«fc?R RRft 


R'oM* RR 

*ttt*t?r Xi 

1*W%F R?*IJF Wi 

XiWi 

’Ifts© 

70 

80 

5600 

*lftR?*lJR 

80 

120 

9600 


50 

100 

5000 

RRRt 

90 

225 

20250 

SllRRRt 

60 

135 

8100 

sl^R'sah 

85 

300 

25500 

C*lfl> 


960 

74050 


E 6 

_ i=l x i w i 

x w ~ ^6 

^2i= 1 w i 


74050 

960 


77.14 


.-. *ncBr«l^ ^R 77.14 


cvsivjn^ %<icsf®rm 4»tti*fi> <sr.4r.1r *npflr ^R « r?w r*«r 

4 R\ ‘ 5 ttt*R ^R 1 ^*f?I ^ I 


RW (Median): bR (Site ^FtR<tt f*fc«lf| OT, ’tRR^’IjRRR ^RI^CRt RtFRR <<Hl^>llW 
^ll'8flc®1 (,«)^<P«1 $><p >|RNICT 3|l(.<p w**|c«iR *fI*R ^RI^jwR R^IR 5 1 ^*HC<Q3 

R?*ljf n R3F 4R? n Rf*t fat'stl'© R?*IJf "5$ '©(.<1 R^IR 5 — ~*~ *IM I ^R n ' j i1r 

Zt 

CSjtfSR^'^IWrWFRFR -^©R 'Q f-h lV©R *R <$10$ RRf^R* »ll(.»1S *K5 I 4*tlW^3F 

Z \ z / 

RmR Rt RRR <£)R? ^ RRR ^olM R W fafa RRt^?I ^»F §>iR«t«R RfWF fc*W 1 *R 
RRTRJRti 


§Wio. ^cw51^r1 5 w%®m>'9Iii f^R Rt#t wont rpit i w fafa 

I 


$bt><®| (tR.ft.) 

150 

155 

160 

165 

170 

175 


4 

6 

12 

16 

8 
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RRt*fR: W fafc?R ^Wife's RRft: 


fcbb'© 1 (tR.lR.) 

150 

155 

160 

165 

170 

175 


4 

6 

12 

16 

8 

5 

«J>VJW|fov© R«tR?*tJf 

4 

10 

22 

38 

46 

51 













•sricr, n = 51 , Rt torn? r?rjt 

51 _l_ 1 

.•. RW =-^5R Rw^ WH = 26 ^R Run RM = 165 

2 

lRt*iR RRJR* 165 CR.fR. i 

®T*p <pRi: 23 CRER 5 38 ^©R Run RR 165 i 

vB^K-sH to 60 Wf tot% R %5 £TR 5 RRCRR R«tR?RJt to*R Rt#t i tot 
<m i 


8% 

40 

45 

50 

55 

60 

70 

80 

85 

90 

95 

100 

RRtrRJT 

2 

4 

4 

3 

7 

10 

16 

6 

4 

3 
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RRTRR: RW %% RSRtRtfsf'© RR^RRjt Rt#t: 


elf*® 

40 

45 

50 

55 

60 

70 

80 

85 

90 

95 

100 

R e tR?Rlt 

2 

4 

4 

3 

7 

10 

16 

6 

4 

3 

1 

RRRSRJT 

2 

6 

10 

13 

20 

30 

46 

52 

56 

59 

60 


4RflR, n = 60, RT OSftvB R?Rtf i 

|r>rrr + (f + iywr*r 
2 

.-. toft W 75 i 
R 5 !^: 

R*) WRIUH <23% 49 WR tot%^5^t (CR.fR.) to RRR?Rjt RtRft Mr RR 4R? 
(TM ^3T RJR^lR Rt RRR W tot RRI 

R) R% RRRJt CRtR? 9 WRR $Wt RR to 40 WRR vStbvoH (CR.tR.) RRFF f% 
RRI 



CSttoRRS $RfcSR W %R: <23fifRRR5 ^RtCSR R?RJt n RJR, - ^5R RERR RR 

z 

WI ^RtR - ^5R RWR RR Rt RRJR 5 toR RR^s ^2? RCRt W = L + (- - F c ) x —, 


2 ' “ V2 V / m ' 

CRRRR L RCRt CR G5%© RW ^tR%» <7$ (23% %%t, n RR5RRJt, F c RW (23% 
R^Rat (23% CRlto RRR^RJT, f m W (23% *m?Rjt 4R? h C5|ft RJ% i 


^RlRR e t X. to 4R5fi> RRRSRjt to*H Rt#t CRQRt Rlfc* I 


RRR (CRSRSS) 

30-35 

36-41 

42-47 

48-53 

54-59 

60-65 

RRRSRrt 

3 

10 

18 

25 

8 
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^t-'s^., ? t%- s»R-io cat*r 









OS \r 




ftm^T 

*0 $*IC?Rr *m?*ljf ^ft#t C«R7F WF ft# I 

«t) 'sf^'t?' '’lIsRt's SR'S ^*H?3?r '0|wp«i WI 

^s) gfpfg ^«1 I'Q'>|j^c<p ftftv <2tft 'Q Gflft ft#? 1 !?' Rtwr R«u j '» 'Q '’ilsR'jj® 

<p<llc<p ^t c PTv^UT ^T#t ^T i 

*t) WF ftfel W$ ftw*R ^T#t: 


oaft^jift© 

#Wllt 

^viculfttvs 

30-35 

3 

3 

36-41 

10 

13 

42-47 

18 

31 

48-53 

25 

56 

54-59 

8 

64 

60-65 

6 

70 


n = 70 



<*WFT, n = 70 ^ - = — ^t 35 i 
2 2 

W, W 35 *|Ff ^t?r W«IK 48 - 53 <2ltei WW <2lft 48-531 


L = 48, F c = 31, / m = 25 h = 61 


^FtSSj^ w = 48 + (35 - 31) x £- = 48 + 4 x = 48 + 0.96 = 48.96 

25 25 


ft?# WF 48.96 

*t) 'oiwpw^ 'SRT2f«R <2lf# *$# G5jft?l"5I*IRt ; T 26.5 <4^° C*R (23# *(£?[? 

G3f# R*JRt*T 68.5 I X 'ow ^<lMu G3f# ^r*tRt*T <5<?<.<? ftt?I c<Hlc*i 

(C^t) ft^ft 0 C?n?F 26.5 ^tm <*R* y Sift <H# 

^tfsr fr#F ^ *rc*r «iwm ^f^sf *>i*r <rt ^it i 


$cOtr 




*o*tr 




'S'SeJ 



<2tR^Tt% 

<21% WfR 

WrW 

30-35 

32.5 

3 

36-41 

38.5 

10 

42-47 

44.5 

18 

48-53 

50.5 

25 

54-59 

56.5 

8 

60-65 

62.5 
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VONM^OVONOO 

csifofo^rmmvovo 


t'sMwi <21% f*W%R* %?I $,fi> 'PfoT ’tSR ^?T i (5^ RspflT RSjRtOT 
Slc.'sjc^PO W W ®Ki*t (^) ^©R 5 t e l 7 R ! *Ut f*'jw*R ^iRf®! taffl <P3, (^) Rl#t R(. v s R*1R* 
%f?l RR i 


2f§W (Mode): VR cdRt'© '©iR^I f*lC*l1% <R, c^lc*il OT R5*Bt R^t%> ^R 
"^J, fc*R R^Bl^ %*I|C'9<1 I ^ 9 ||C'Q^ i*R> Rf <4|4 > I%> SJI^POS *1!w I C4lH 

^ffcS *lfw (R>R i*R*1%>^R Rt «ltC^ '©M CT^ ^ttSS (.<Ph £l^<P (R^ I ^3f 

<(mR TO ^I'olw GSiPiR'r's 2f^w <p?ic^ ^?f ^ «ilc«ili>»il ^RT ^Plt I 

(tflRR'U'« st^W %R: = L + ———— x h, PNtOT 

Jl + J2 

L £f£W <21% ^fK <R <2lf*to® '©np^l® ^oR f»%h 
fi = 2f^W <21% *M5W<W - (21% 

f 2 = £fp^ (21% (21% t£RS h ^!t CSlft ^Jt% 


%RT RR%> ^R l 


(2lR Rfl% 

31-40 

41-50 

51-60 

61-70 

71-80 

81-90 

91 - 100 


4 

6 

8 

12 

9 

7 

4 


^) CT^l 8lTOt % 

*1) 2R3 Rt#t <TO> £tfR® %fa ^RI 
«t) $*Hra?T <R*tt ^WR <!R i 





























«S 8 o f lf^s 

»<ic*i^ rnm*r, 's^rnffi c < pic*ii *iic*i*i ^isi^ifs 

'oiRR^I'Q^i^ 9 f c l 3 R , *lJtte*H »ll*llte^im^lT^f C^TWT 
caste ^ms^um s$\tf <7f«it ■Jim i ^I'S*)^ c^m te ^ 

gm^stc^ c^m gmct^t^n 

*0 fate *n#t : 


caSffi 

31-40 

41-50 

51-60 

61-70 

71-80 

81-90 

91 - 100 


4 

6 

8 

12 

9 

7 

4 


stp^ = l = ^ x h 

J1 + /2 

4«TC?T, 12 ms, 61 - 70 caste i 

^sm L = 61,/i = 12-8 = 4,/ 2 = 12 — 9 = 3,/i = 10 

__ 4 4 40 

.-. = 61 + -—- x 10 = 61 + - x 10 = 61 + — = 61 + 5.7 = 66.7 

4 + 3 7 7 


Pi(.4*1 2t^W 66.7 
*t) 


<2Sft 

'olRfb k$ Citft 



31-40 

30-40 

4 

4 

41-50 

40-50 

6 

10 

51-60 

50-60 

8 

18 

61-70 

60-70 

12 

30 

71-80 

70-80 

9 

39 

81-90 

80-90 

7 

46 

91 - 100 

90 - 100 

4 

50 


x m ^mrn*r osft amm* te <?mn?T (c^im) tefi> 

o 30 f^m ism* y w ^snmt%» 9 t e t^R , *ut siPs ^ifg frte 5 

5 i£i<p<p eastern ^jR^fmr l&R?'© <pR i '®i'a*m: x 30 <mc^ 

fste teflom ■ > iM^)*i'oiw mm 1 te?r ^ite <m*it 1 


*0$br 





*o$1r 


'srajray*. 





^‘1 *8. Rm«h mift C«f^ 


cslffi 

41-50 

51-60 

61-70 

71-80 


25 

20 

15 

8 


?TONR *m?*ljr 25 ^ (41 - 50) «Jte i ^T?, 2f^W ^ (Site 

*m 1 

^mr ^ 2f^w — L + - - , x h i L = 41, /i = 25 - 0, / 2 = 25 - 20 

/i + J2 

sm csite wrujt c#t ^r, < 21 % *m?qjr ^ i 

.-. 2tp^ = 41 + x 10 = 41 + |jj x 10 = 41 + 8.33 = 49.33 

49.33 

Xt. RrM »M3W«Br ftM‘H C*CT Rtf? 


«if«t 

11-20 

21-30 

31-40 

41-50 


4 

16 

20 

25 


25 ^ (41 - 50) G9%® i G9%® Rnwh i 

2f§W = L + - - x /i 

/l + /2 

4*HFT f L = 41,/i = 25-20 = 5, / 2 = 25-0, h = 10 C*tt <2lft £f^W 
*ls < i'sj G5tf*fa ^i5*i *J^u *J^t 1 

.-. 2tp^ = 41 + x 10 = 41 + ^ x 10 = 41 + | = 41 + 1.67 = 42.67 

£fp^ 42.67 (smi) i 




08* 




<2tf°t sm <2tft GSlf®t ^T, ^1* TORT <2!% «m?*lJt %J «RIOT 

^ I <2lf*t%F® C*fa 05if®t 2f^w CStR ^C9T, ^®1?T ^?T G5}% ’W 7 T°*ttf %J *f^s 
^ I 


$<\ 

i. ^|\q»i^ »ilsR'§« W ^T srf^ (2j%a W*jM ^ 

C^15#? 

^) GSft^tat *0 (2t%’5I*fl%i «t) 0£jf®t 7 R'*I]T ^) «i%*m?*ijt 

*. '*i%j*s 'shott 

^Ic-i-sq <M^I<p|R. ^ i ^*TT ^ 

^) £fp^ *0 c^#n sm^r «t) ^s ^) -srw 

O. Rcos *ilsRc,'o 



6 ° -8° 

8 ° - 10° 

10 ° - 12° 

*m?*ijt 

5 

9 

4 


( i) (2t%#o 3 

(ii) (2fR 8° - 10° 

(m) ^H^lSTt 'oiRfefl o*i<p 

^) i 'Q ii ^) i 'G iii 

8. W®R - 

(i) X W <21%#® 

(ii) y 'ST^ *m?*ut 

(m) G£i% WIN 

%5<T C^#7i%? 

^) i 'Q ii *0 i 'Q iii 

(t. ^IC'QS WW) £fgw - 

(i) c^#?r *t%H 

(a) to <#\ m ^ 

(Hi) ■’WspWl «i r i r u •Tt'Q ^G'o ’tt^ 


’t) ii 'Q iii ^T) i, ii, 'S Hi 


*1) ii 'Q iii ^T) i, ii, 'S iii 


$o)br 









in. 


vS 8 ® 


Face's %R1 C^t 1 # ?I%? 

^) i 'Q ii ^) i 'Q in ’t) ii 'Q in ^T) i, ii 'Q in 

■%*iw c^t wra 10 (<?r.) *i%R*&t5T w it 

10°, 9°, 8°, 6°, 11°, 12°, 7°, 13°, 14°, 5° i %RT (^-tr) i^^im fffc \ 
b. ^*lGRr T R'*lJt^W ^*ttS5?T StfjW C<phfi>? 

^) 12° *t) 5° <0 14° ^) !2t5^(?^ 

s. fc*iBRr ’tw ^wnait whfiJ? 

^) 8° *) 8.5° *t) 9.5° ^) 9° 

v. 'sr i o^ s w»hfi>? 

^) 9.5° *) 9° *t) 8.5° *T) 8° 




io. 






%R'5® wlPiR # W' v a $*llc«l 7 T° ,? UT RC«ll n, ^1*8^ G3%^ L, ' 5 T*0^ 5 G3f*fa 

<23% fiHWlfav© F c , WF <23% F m <23%#a h; ^ 

«IIC»ItW %&?J <?FRfi> 'STW %EET ^3T? 



\ 


h 

<0 

L + 


„ \ 


h 

(2 

(n 

1 

1 X 

F m 

h 

(2 

/n 

- F m J 
„ \ 

X 

F m 

h 

<2 

-F c ) 

X 

Fm 


L - 

(2 

- F m ) 

X 

F m 


C5i% q-o^sr f*w% *1% %et sfr^ ’m^ut Rm«w *it#t <wTrt 

^It | S|PfS 5 t c R° , «Uf <^^«t 'S 'Olfevo c^«lt I 


<23%J1% 

31-40 

41-50 

51-60 

61-70 

71-80 

81-90 

91 - 100 


6 

8 

10 

12 

5 

7 

2 


%5 (to WJ PM% 'Q'sn/IS *t c R? , *&t Rw*H %f®t C F f N STJt ^Tt l "SfW %?T ^ I 


seri (c<pRr) 

45 

50 

55 

60 

65 

70 


2 

6 

8 

16 

12 
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C^tFtf %n®0* ^1% *tffam W <23% do *R %fl% *1%5 £|% 


76, 65, 98, 79, 64, 68, 56, 73, 83, 57, 55, 92, 45, 77, 87, 46, 32, 75, 89, 48 

97, 88, 65, 73, 93, 58, 41, 69, 63, 39, 84, 56, 45, 73, 93, 62, 67, 69, 65, 53 

78, 64, 85, 53, 73, 34, 75, 82, 67, 62 

<F) sm ^s|J% *R«t ^*t? CTlCTt %4*1W 4<Ffi> (23% 

*t) <23%Jt% %3T*m?*ijt %m M% i 

*t) sff’^s %?I i 
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ftfefig 




11 

io| 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 


fc*iBRr to, sm caffifik c#t ^*ph «c*m Gflf^ w? 
*0 to ^uto» ^c<p^ 'sitWf 8W*t w i 
*t) $*tGT SIT*© ^ <*1^ RM*Hfl>*l "SfW f% WI 
i8. C^?n (23% 'bo W{ f^W% wra (<S#) *l«|5W<dt 53#t %^t: 



45-49 

50-54 

55-59 

60-64 

65-69 

70-74 


4 

8 

10 

20 

12 

6 


^s) "SIW %% 1%*! i 

*f) £Ht 3 C^t^ 5 Sf£W ^ I 

’t) ^‘‘TtM' '0|lil'©<.«T4 '0|wp*1 ^ I 

id. ^®t*fat3Tf 9 %o*T*N I ^t?«lknc"t siWR^ 'STM i'ST ?T*©t^ '©t'WZTf ^ 3)^ 

'Sj*l 8«f^T^stC^ ^>t«| c^f*t ^llw I dA 7 T’^sl(.^ ^>t«| <^T<P<.<P 

35, 30, 27, 42, 20, 19, 27, 36, 39, 14, 15, 38, 37, 40, 40, 12, 10, 9, 7, 
20, 21, 24, 33, 30, 29, 21, 19, 31, 28, 26, 32, 30, 22, 23, 24, 41, 26, 23, 25, 22, 
17, 19, 21, 23, 8, 13, 23, 24, 20, 32, 11, 17 

^s) G2%Itf*5 5 03f«t *R*BT f% ^?T i 

*0 arc fc*ns*iv$.M> *it#t ^itM sm m ^ 

^35« ^5 1% ^T I 

*f) 2ft*^o ^Tf#t ^ '5lWPt 'o|'wp(.«i<i "STtWI %?f W i 



*o*1r 






^%I%S 





i*. 0.16 

*0 0.63 


*t) 3.2 

3.53 

>®. *) l 

D 35 

99 

*0 

2 „x 71 

— ^0 3— 

15 90 

, „ 769 
«) 6 

3330 

i8. <F) 2.333, 

5.235 


*0 7.266, 4.237 


*0 5.7777777, 8.343434, 6.245245 

^1) 12.3200, 2.1999, 4.3256 

id. ^F) 0.589 

<D 

17.1179 ^t) 

1.07009372 

ifc. 1.3i 

*0 1.665 


*0 3.1334 

6.11602 

M. 0.2 

*1) 2 


*t) 0.2074 

12.185 

iV. <F) 0.5 

«t) 0.2 


*t) 5.2195i 

4.8 

iSft. 3.4641, 

3.464 


*0 0.5025, 0.503 


*0 1.1590, 

1.160 


*0 2.2650, 2.265 


*o. ^F) 

•*0 


«Q 



~5) 



W) 

9 



*) 5 







5. *) {4,5} 

*0 {3} 


*0 {6,12,18,36} ^ {3,4} 


{x E N : x tons liR* 1 < X < 13} 
*0 {x € N : x, 36 <*RT ’jH^liw} 

«t) {a; G N : x, 4 «fl* ’tf'iW 4FR x < 40} 

^T) {a; G Z : x 2 > 16 x 3 < 216} 

*■ {1} *) {1,2,3,4, a} 

*) {2,3,4,o} ») {2} 

wr-'D^, w-*o csjR 


*0 { 2 } 



08 ^ 

p {Q) = {^, fa}, M, fa, y}} 

P(R) = {0, {m}, {n}, {/}, {to, n}, {to, l}, {n, l}, {to, n, /}} 

1. 2,3 *0 (c, a) n) (1,5) 

V. {(a, 6), (a, c)}, {(6, a), (c, a)} *) {(4,*),(4,y),(5,a;),(5,y)} 

*0 {(3,3), (5,3), (7,3)} 

is. {1,3,5,7,9,15,35,45} <*R* {1,5} 

io. {35,105} 

5 W{ 

10. {(3,2), (4,2)} 

11. {(2,4), (2,6)} 

-7, 23, 

16 

{2}, {1,2,3} 

«) {-2,-1,0,1,2}, {0,1,4} 

*0 {^4}’ (-2,-1,0,1,2} 

iV. {(-1,2), (0,1), (1,0), (2,-1)}, {-1,0,1,2}, {-1,0,1,2} 

*0 {(0,0), (1,2)}, {0,1}, {0,2} 

4r 2 4 

^) 4a 2 + 12a6 + 96 2 *0 a; 4 + ^-+ — 

yZ yA 

*0 16 y 2 — 40 xy + 25a; 2 ^T) 25a; 4 — 10 x 2 y + y 2 

«) 96 2 + 25c 2 + 4a 2 - 306c + 20ca - 12a6 

"5) a 2 x 2 + b 2 y 2 + (?z 2 — 2abxy + 2bcyz — 2cazx 

4a 2 + 9a; 2 + 4y 2 + 25 z 2 + 12 ax — 8 ay — 20 az — 12 xy — 30 xz + 20 yz 
W) 1014049 


2 

> 8 . 1 2 3 



flftu 


*o$tr 



p 2 + 49 q 2 — 14 pq 


36n 2 — 24pn + 4p 2 

»0 ioo 


*1) 3104 

o. ±16 

ii. 

6 

8. ±3m 

•. i 

4 

i*. 

9 

io. 

(2a + 6 + c) 2 — (6 — a — c) 2 

&. 19 

i8. 

(x + 5) 2 - l 2 

io. 25 

id. 

3 *f) 1 





i. ^0 8rc 6 + 3 6x 4 y 2 + 54 x 2 y 4 + 27 y 6 *f) 343m 6 — 294m 4 n + 84m 2 n 2 — 8n 3 
5f) 8a 3 - 6 3 - 27c 3 - 12a 2 6 - 36a 2 c + 6a6 2 + 54ac 2 - 96 2 c - 276c 2 + 36a6c 
^0 8rc 3 *0 8(6 + c) 3 *t) 64m 3 n 3 

2(x 3 + y 3 + z 3 ) 64x 3 


«. 665 

&. *F) 133*1) 665 

8. 54 

io. a 3 — 3a 

d. 8 


fc. 42880 

ii. p 3 + 3 p 

V. ^F) 3*1) 9 

Mi. 46\/5 



u 

o* 

1 

JS 

IT 

1 

(3x + 4) 2 

O. (a 2 + 5a — l)(a 2 — 5a — 1) 

8. (x 2 + 2xy — y 2 )(x 2 — 2xy ■ 

d. (ax + by + ay — bx)(ax + by — 

ay + bx ) 

'is. (2a — 36 + 2c) (2a — 36 — 2c) 

(a + y + 2)(a — y + 4) 

br. (Ax — by) (Ax + 5 y — 2 z) 

&. (a; + 4)(x + 9) 

io. (x + 2)(x — 2)(x 2 + b) 

ii. (a — 18) (a — 12) 

i*. (a 4 — 2) (a 4 + 1) 

i®. (a? + 13) (x — 50) 

i8. y 2 (x + l)(9x — 14) 

id. (rr + 3)(x — 3)(4x 2 + 9) 

Ms. (x + a) (ax + 1) 

iH. (a 2 + 2a — 4) (3a 2 + 6a — 



'38V 




ibr. 

*o. 




*8. 

©O. 


(x + ay + y)(ax - x + y) 

(a — 3)(a 2 — 3a + 3) 

(2x - 3)(4x 2 + 12® + 21) 

(t-) 

(a + 4) (19a 2 - 13a + 7) 

(x 2 - 8x + 20) (x 2 - 8x + 2) 
(2^-3x-5)(10x + 7^ + 3) 


i&. (x + 2)(x 2 + x + 1) 

*i. (a-6)(2a 2 + 5a& + 86 2 ) 

$©. — (6a + 6) (36a 2 — 6a6 + b 2 ) 

Zi ( 



$S. (x 2 + 7x + 4)(x 2 + 7x — 18) 


^c&. (a+b+c)(b+c—a)(c+a—b)(a+b—c) 


i. (a + l)(3a 2 — 3a + 5) 

©. (x — 2)(x + l)(x + 3) 
d. (a + 3) (a 2 — 3a + 12) 

5. (a + l)(a — 4) (a + 2) 

6. (a — b) (a 2 — 6a& + b 2 ) 

ii. (x “I - l)(x "I - 2)(x + 3) 

i©. (2x — l)(2x + l)(x + l)(x + 2) 

id. (4x — l)(x 2 — x + 1) 


(x + y)(x - 3y) (x + 2y) 

8. (x - l)(x + 2)(x + 3) 

'b. (a — l)(a — l)(a 2 ■+■ 2a + 3) 

V. (x — 2)(x 2 — x + 2) 

io. (x — 3)(x 2 3x ■+■ 8) 

i^,. (x — 2)(2x + l)(x 2 “I - 1) 

i8. x(x — l)(x 2 + x + l)(x 2 — x + 1) 

ifc. (2x + l)(3x + 2)(3x — 1) 




i8. 

ifc. 

ibr. 

i&. 

^O. 


-(p + r ) Ptc*i 

O 

6 f*rPT 


d (\ 1 


id. 5^ 
i«l. 100 W\ 


2 \q P 


- - f%.R ^ <?rhn<r «»r 


* x * 2 *i. 240 W»t?r 

^2 — tl 





^) 120 *) 80 
450 

*d. 48 
*S. 625 
600 

©i. 6i 


n) 60 

^8. io 

4% 

*V. 28% 

M)o. 800 BW 

px ^ 9|f^fct 3 0 o 

100 + x 





'SH. 40 fi> 


vs'b. cgTa <nwi ^rsrci 
ov. 3 — '*t*5T 





i. 27 


<t. 

is. 


6 4 

3 

2 


*. >/7 
fc. 1 
ib\ 3 



S. 4 
ib. 5 


8 . 

V. 


ab 

3d 4 26 
1 

9 


*>. 0,1 


8A 

i. 4 «0 ^ *0 ^ ^4 «) 

*. 125 *t) 5 n) 4 

8. log 10 2 «t) ^ ’t) 0 


8.\S 

ii. 6.530 x 10 3 *t) 6.0831 x 10 1 *t) 2.45 x 10" 4 

3.75 x 10 7 $) 1.4 x 10~ 7 

i*. 100000 0.00001 *t) 25300 

0.009813 «) 0.0000312 

io. 3 *0 1 *1)0 

*0 2 «) 5 

i8. <F) <£<# 1, .43136 *1) 1, Wfc .80035 

*1) <$# 0, Wfi 5 ’ .14768 2, .65896 

B) <$# 4, Wfor .82802 

j, id. <F) 1.66706 *t) 1.64562 

S i'b. <F) 0.95424 *1) 1.44710 


*t) 0.81358 
*t) 1.62325 


3.78888 


05 I Oi 




Gv5. 

i*. 

3y/2 2V3 

io. 

„ 3 

ii. ±7 

o 

2 ’ 3 

" 6 ’2 

i8. !» 

id. 

°4 

iO. 

^2 

iS. 0, a + b 

itr. 

3 ’ "2 

i&. 

2 ’ 13 

^o. —a, —6 

*i. 

1, 1 


1, 3 

*©. 78 87 

*8. 

16 1*lfar, 12 

*d. 

9 <?r.ft., 12 csR 

^b. 27 OT.ft. 

*s. 

21 W\, 20 ft<Ft 

*br. 

70 

03.. *ilR(.«is Wf 28 ^?T, Wf 21 

08. 4 : 30 T*f?I 

oo. 

9 '5R 



*o*1r 





$vs. 

*8. 


3 

4 


a 2 — b 2 


a J 


+ b 2 





1 


3 



23 

hr. 

2 

2\/2 

3 

4 


io. 

T 

ii. 

ifc. 

vl 

= 30°, B = 30° 

$P. 

11 

CO 

0 

*i. 

1 1 

,4 = 37-°, B = 7-° 

2 2 

*©. 

0 

0 

O 

CTi 

II 

*8. 

e = 60° 
7 


0 

O 

CD 

11 

«E> 


0 

= 45°, 60° 


2 


Jo 


io. 45.033 ft^m (Sim) 

i©. io ft$m 

ifc. 27.713 ftfim (Sim) <£PR 16 ftftm 
iV. 44.785 filfcm (Sim) 


ii. 34.641 l^m (Sim) 
is. 2i.65i fifcm (sim) 


i*. 12.728 fflsm (sim) 
ifr. 141.962 l^m (Sim) 
iH. 34.298 f^m (sim) 


i. a 2 : ft 2 
8 . 20 % 
V. *) l 


7r: 2 -v/tt ©. 45, 60 

(t. 18 : 25 ©. 13 i : 7 

«l) ±V2a6 - 6 2 «l) J, 2 


10. 70% 

11. m 40 Smn, * 60 Sm, *t 120 Smn, ^ so 

jk 200, 240, 250 

* io. 9, 15, 21 



>8. 140 

Xt. 81 <H 54 UK, 36 UK 

ifc. 24000 fcW, Wtft 12000 SfcPt, ^tW 6000 

><*. 44% 
ibr. 1% ^ 

532 
*o. 8:9 
*>. 1440 ^PliSfir 
13 : 12 


io 


i. ^TSf8PT, 

to. ^spPfSR, ’PIWH 

d. ?R8PT, 5|W 

5. ^PT?*tJ 

6. ^topt, 'SiR«<i%r, 4<frfi>viM ?nwt 


^PTSPf, 1^o^%T, ^Pf?*IJ 

8. *pwpt, ^pt?^ ^pikh, 

to. 'row, ?w\*m <?$ 

v. ^<j»H5vim ^piwt 

io. ^pjSPr, ^sifiwPN, TpftifH 




5. (4,-1) 
8. (4,-1) 


S. 

*0. 

x>. 


(-y,4) 

(^-f) 

(o,6) 


>. ( 2 , 2 ) 

8. (4,5) 



<§.§> 

to. 

(t. 

(1,2) 

to. 

V. 

(2,3) 

cb. 

X. 

(1,2) 


>8. 

(2,4) 

xt. 


4. (2,3) ®. 

<t. (2,3) to. 


M) V , V 

/ c(o — c) c(c — a) \ 
\a(b — a)' b(b — a)/ 

(3,2) 

( 2 , - 1 ) 

(-5, -3) 


jrt» 

4’ 2 


*o*1r 



®<w> 


*>• (li) (2,6) b, -2 

io. 2 1 


^.8 


io. 

7 

ii. 

15 

i*. 

27 

io. 

g 

37 ^ 73 

i8. 

30 W 

id. 

frftj 17ft., 9 ft. 

io. 

«*r io ftft. 

29 

57^ 

i<*. 

4000 UW, 125 UW 

*o. 

11 « 6fl> 



40 « 20 ftfefo/PICT® 

$0. 

7fl» 

*8. 

22^1? 



^20 





d. 

-7 *rc* -75 

0. 

129^ 

S. 

ioo 

V. 

0 

C&. 

n 2 

io. 

360 

ii. 

320 

i*. 

42 

io. 

1771 

i8. 

-620 

id. 

18 

iO. 

50 

y*. 

2 + 4 + 6 + ... 

iV. 

110 

ib. 

0 

*o. 

—(m + n) 

$0. 

50ft 






4 - \ 

*• 1(3“ -1) 

H. 

9^ *l*f 

*' vs 

ii. x = 9, y = 27 ,2 = 81 

b. 9 'Sf 

io. 

x = 15 y = 45 

i*. 86 

io. 

1 

i8. 55log2 

id. 650log2 

iO. 

n = 7 

i«l. 0 

iV. n = 6, S = 21 

ib. 

n = 5, S = 55 

*i. 20 

W-io CSft 

24.47 ftftft^m (erm> 









i. 20 fiftm, 15 ft5m 


12 fi^m 

o. 

12 

8. 327.26 PT.fr., (8t1?T) 

ff. 

5fr^m 

fc. 

30° 

S. 12 m 16 fSflJRr 

\r. 

44.44 fowfrfcn (arm) 

t6. 

24.249 PT.fr. (aim), 

254.611 PT.fr., (aim) 





i'bA 





i. 96fr5m 

K 

1056 ^fr^m 

O. 

30 fr$m ^ 20 fr5m 

8. 400 

ff. 

6400fi> 

fc. 

i6fr&m «iofr5m 

S. 16.51^sm « 22frftm 

\r. 

35.35 ftfcm (atm) 

c5. 

48.66 PT.fr. (atm) 

io. 72 PT.fr., 1944 PT.fr. 


ii. 

17 PT.fr. « 9 PT.fr. 

i*. 95.75 PT.fr., (aim) 

io. 

6.363 ^fr5m (aim) 








i. 32.987 PT.fr. (aim) 

*. 

3i.5i3 frfcm (arm) 

O. 

20.008 0 (arm) 

8. 128.282 mtf prfr. (arm) 



ff. 

7.003 frsm (arm) 

*. 175.93 m*frSm (arm) 

S. 

20 

br. 

49.517 fr£m (aim) 

<&. 3\/3 : 7r 





^MTVb.8 





V. 636 20.5 ftfim, 864 vi-frEl* 

&. 

14040 PT.fr. 

io. 12 friJm, 4 friJm 

ii. 

i prfr. 

i*. 

300000 fl> 

io. 34.641 PT.fr. (aim) 

i8. 

534.071 PT.fr. (arm), 942.48 PT.fr. (aim) 

iff. 5.305 PT.fr., 3 PT.fr 

ifc. 

7823.591 PT.fr 

iS. 

147.027 frpiwm (arm) 




io. ^ 5 ? 


ii. 60 wfer 


$cOtr 





CSpPT 

(SPPT (625-545 BC) %PR «iWBR ^SPJRBH Ufc toftto ^ W# I 

gf«m toi <^<r «tfil>iR> to «k*rs wto tow? ^rsrr*TR wr 

^IW? I »RM>I% faucets »ll^lt*IJ toltos? vSw?M)| W? ?>W to 
totftor? W «Ttfto to%«ii i fito’T'tPlfto vSsjFsc'o 

f%f% ^lt*H *«to i 



toFtmpr 



ftotwt?pr (sti? 582-501 bc) ton 4 ?*sr to* toto 4 ?? ^ttoto i 
ftotwt?PT wtl Ri'goflwi ^rj Rt?to 

DRIB'S (?fW> ?*Tt ?? toltWRtW? ^) l i£PR i£R# sjf^t 
<pw*i w*rtw *lto, R^ah, *r*fa 'Q ^ f*w? <u<i'^tt ?? i 

i£R? Rp|||2|<P 'Q £*M|<P«1 <SMlftf© ■*ft^ toltWRPf '0|(. r l<P 

«Pf WfRRfiPRi 


'ailWRl^l 



(287 - 212 BC) 4<F5R Ufa *ltoto, 

&&M4 4?? wiRto %*r i snftonm tocstt *ttoss tow 

to mi 4?t ^r i wif^ftfto wr^to <wM-$«nym « ?rat<Ri cr?r 

4?* ?IW? toPt 4W? l >Htt>W TSRfgR 

i 
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flf*T\s 




^flPlRT Wi (370-415) %RR £tRR #|\sfRPf ^ 

5 tf*t'©*flC3f 'siRlI'l RtCRR i '©R RRt flWR lR*tCRR , tf®t'sfRR 'Q 

rHIrR* fs^R i f^sfR 400 RttR '©ilc s TS!|lfttt*iR SHd>lf*t£ ^c 0 !*! SfRtR RrIcr 

RtfR^ *I1®IR R*WR i ^*ttf*RR CRfSR^M RRsR R^ ^CR RtR i ^©R 
RRt$R %RtRtR^Rt RRIt WS I <4WltRfRffs ^R mRR* 
^riM %n 


^fR CRf^R 



WR (?#RR (1550-1617) flWR <4R*StR 'Stft'lR I t^fR 1614 

RtW "TRtfaRCRR c5R=T^ft OSlf^RR <pgr*i i ^©R Mirifici Logarithmourn 
Canonis Descriptio R^f& RjlF© 'S »i*tiH Rmi '©jlc^l I '©R '«i|R 4 «pR ’tf'fasR 
i£|^5^ ^ppfef tw '©(.ill0*1 <KR CRR l R«R Rf®to©R (RCRRt RCRR 
RRtf*© ^R° «lt^1<P Rf*to©R ^Ml RR l 


»IjN^ 6 *UlPlM$ (1564-1642) CRNRRT ^ '©llR^R ROT I W\ 

d3PlM»lt*R ^RRR RtRR 4R? Sfc^T ^IllwR 

ROT? I RRSfff TTR^ef *|f^© RR, i<R ■R'S# ’ljlPlPl'8 

SRTR ROT 4R? m*TR Rf% ^ RRW RWR ROT I RWfafR 
%fR Rf^R ^iRt^rN3 '©llR^pR <PM*1, RfRS Rtf*tf^R 5 '»tCR RsRifR's RRff© 
RKrrIr I crR'sRosr rr SR ^CRR &|RRc.<P WRRR <PCR, '©R ^ RRRlfi* 
%SfR SRIlR^RR R^C'R RN3RR '©1 c<P RRsDrR RRR^ CRRt RRf^f I 



<RW CRR^fcS 



caw CRR^ (1596-1650) %RR tRRjF© RRl^t Rf't'sfRR I 1619 RtWR 
R^oRCR RRR HlftvSR R% %R RRlf^T? RR%RR, '©RR f^©t 
ROTT R^t R>ER 'smIRRg'© ^^TCSfRRf RJR^R RRt CRffa RfiR l ^ Rf«tos 
R§R It RW CRR, RR RlR 4RlRt^RRtR larflwf^ I ^WR 
2tRR Rf«MRR fRfR ^SflRT RvRjtW R'f RRt RRRR ^xxx <5R 
^ifRW x 2 CRRR 2f6RR RRRR l 


7fSlt*sS 


*0*1? 





































































































■Soitr 



*o*1r 




c 5 >~io 




- '^%^«rpr#(? t w^Rr 


•Tift 'S f*f$ ^Tf ^t 5£«T 'S 'SRT *m*R1«T C3^«Tft*T CTf>T^ 

ioii) »TW-<i| (CT>t®T Up, ^,8 ^p5t Jllfs^l) C^Ft 7 ? <p?m 


^o^o f*twf wwi^St ^*hm Rni^wj w 




























































